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OIL OF TURPENTINE AND RESIN. 

This is an important industry in some of our Southern 
States, and the mode of gathering the materials and 
manufacturing them into a merchantable article is 
described below. 

In the manufacture of oil of turpentine and resin, a 
convenient portion of pine land is taken, where the 
necessary homes are constructed, and early in January 
boxing the trees commences, which lasts until the last 
of March. AH the pines over twelve inches diameter 
are boxed, namely, incisions are cut near the base of 
the tree, preferably in the south side, the boxes being 
about ten inches broad and made to hold from two to 
three pints, some trees of larger size having from three 
to five boxes, according to size of trunk. Oblique gut- 
ters are-%ut a^pve the boxes, to convey the turpentine 
in as it exudes. They meet over the center of the box 
from each side, inclined downward. The boxes are di- 
vided into lots of 10,000 each, which is called a crop, 
and is placed under the supervision of a man. 

The exudation commences immediately, and very 
soon the boxes are filled, when it is dipped by means 
of wooden shovels, emptied into pails, then into barrels 
placed in convenient places, each barrel containing 280 
pounds. The boxes, when properly attended to, fill 
about seven times during the season, from March to 
October. As the exudation becomes slow new streaks 
are made, reaching through the bark and into the al- 
burnum to the depth of about four concentric circles. 
The turpentine obtained during the first year is richer 
in oil, and produces the best qualities of resin; it is 
called "yellow dip " or "pure dip." That which con- 
geals on the faces of the trees is scraped off in October; 
it contains very little oil, having lost the greater part 
by evaporation. During the winter the stock of oil and 
resin which accumulates is disposed of, and arrange- 
ments made for commencing with warm weather of the 
following season. The same farms are seldom worked 
longer than three or four years, as the trees become badly 
exhausted in that time, and there are new trees to work 
upon near at hand. The still is made of copper, vary- 
ing in capacity from eight to 
thirty barrels, some being larger 
even than this. It is inclosed in 
a brick furnace, so that heat 
may circulate around it. It is 
supplied with a movable top, 
through which the "gum," or 
crude turpentine, is put. At the 
base there is a large stopcock or 
gateway, through which the resi- 
due is drawn after the distilling 
process is completed; it is also 
supplied with a small stopcock 
at top, through which the water 
enters. The movable top is con- 
nected with a large coil of pipe 
for condensing, which is im- 
mersed in a tank filled with cool 
water; the end of the pipe is 
brought through the side of the 
tank near the base, so as to 
empty its contents into a barrel 
for that purpose. The barrel or 
receiver is furnished with two 
openings, one near the bottom, 
the other near the top. 

A convenient quantity of tur- 
pentine is placed in the still, be- 
ing very dirty, containing leaves, 
sticks, etc. Heat is applied, and 
very soon the vapor begins to 
rise, and is condensed while pass- 
ing through the coil; it is emp- 
tied into the receivers. At iirst 
a greater part of it is water; the 
water immediately falls to the 
bottom, because of its greater 
specific gravity and incompati- 
bility; as the receiver is filled, 
the water is drawn out through 
the stopcock at the base, while 
the lighter volatile oil is drawn 
from that at top and transferred 
to barrels. As the distillation 
progresses, the quantity of water 
becomes small, when more is 
added through the top of still. 



This process is continued until the distillate is largely 
water (one part of oil to twelve of water), when the 
fire is removed; the movable top is also taken away, 
and it is allowed to stand for a few minutes until 
most of the water passes away; then much of the straw 
and sticks are removed by means of strainers on long 
handles; after this is done, the large stopcock is opened, 
and the liquid resin conveyed to strainers to remove all 




Fig. l.-THE STILES MACHINIST'S TOOL GRINDER. 



dirt, etc. The first strainer is, of course, wire, to re- 
move large pieces of trash; then it is passed through 
cotton batting made for that purpose, lastly through a 
strainer made of wire gauze of No. 40 to No. 60, No. 60 
being used for best qualities of resin; it is then allowed 
to stand in large vats until it is partly cooled, when it 
is removed to barrels, each containing 280 pounds. The 
resin from turpentine of the first year is classed "win- 
dow glass," then "virgin," which are the finest quali- 
ties; the lower grades are made from "gum "of suc- 
ceeding years, and often by improper distilling. The 
oil is put in barrels, and after being allowed to stand 
for a . short while deposits a sediment, mostly of sus- 
pended organic matter; this is removed, the barrels 
sealed up, when it is ready for market. To further 
purify the oil, it should be distilled from caustic po- 
tassa. When the manufacture is conducted economi- 
cally, says the Independent Record, to which we are 
indebted for this article, a profit is realized when twenty- 
five cents per gallon is received for the oil, and from 
two dollars to four dollars per barrel for resin, accord- 
ing to grade. Large quantities of these are exported 
yearly, and their manufacture is one of the most pay- 
ing industries of those of our States so abundantly 
supplied with suitable trees to operate upon. 




Fig, 2.--THE STILES IMPROVED PRESS. 



IMPROVED TOOL GRINDER AND PRESS. 
By the use of corundum wheels running in water a 
cutting edge quite unattainable on the grindstone may 
be given to lathe, planer, and other tools, without af- 
fecting the temper of the steel. The frame of the tool 
grinder shown in the engraving is hollow, forming a 
reservoir for water, which is forced to the wheel by 
means of a self-acting pump bolted to one side of the 
base. Near the upper end of the tube is placed a fau- 
cet, by which the amount of water delivered to the 
wheel may be regulated. A flexible tube leads from 
the upper end of the pipe to the nozzle, which is divid- 
ed and so arranged that the water may be delivered 
upon any desired point of the wheel or tool. The shaft 
is made of steel and runs in self -oiling boxes, and is ac- 
curately balanced together with 
the wheel, thus avoiding the ne- 
cessity for a special foundation, 
and adapting it "to use on an 
upper as well as lower floor. 
The fixture shown in Fig. 3 is 
made to receive a diamond tool, 
and is for truing up the wheel 
without removing it from the 
frame. The frame 'of the fixture 
is held in place by two bolts, the 
heads of which slide in grooves, 
as shown in Fig. 1. Journaled 
in two standards is a threaded 
shaft, eccentrically mounted 
upon which is a hub formed with 
the handle, C, at one end. The 
rear end of the cutting tool hold- 
er is journaled upon this hub, 
the set screw, A, serving to unite 
the two. The fixture, having 
been ..bolted to the grinder, the 
tool may be moved across the 
face of the wheel by turning the 
screw, and may be moved in or 
out by turning the eccentric 
hub. 

For convenience in cleaning 
out the reservoir when necessary 
there is a hand hole — not shown 
in the cut — in the frame. These 
grinders are cheaper and will 
last longer than the ordinary 
grindstone, while the work they 
perform is of a better grade. The 
total weight of the tool is 700 
pounds. 

The press represented in Fig. 
2 is a new design embodying 
many novel and admirable fea- 
tures. The pitman is wideband 
fills the entire space between the 
bearings of the frame, thereby 
securing to itself a long bearing 
and adding strength and stiffness 
to the press. The device for ad- 
i r, ontinued%n page 36.) 
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SUCCESS OF THE MISSISSIPPI JETTIES. 

The attention now being given to the Tehuantepec 
Ship railway project of Captain Eads naturally recalls 
the former great engineering accomplishments of the 
originator of this bold scheme. Perhaps one of the 
most notable of these achievements was that which 
has so deepened and regulated one of the outlets of the 
Mississippi River into the Gulf of Mexico as to give 
free passage, at all times, for the largest vessels, up to 
the levees along the front of the city of New Orleans, 
so that even the Great Eastern, which could with diffi- 
culty be brought up to New York, will be enabled with- 
out trouble to anchor in the Mississippi off the grounds 
of the Exhibition buildings. 

The difficulties attending the task which met Cap- 
tain Eads had been for years the subject of much differ- 
ence of opinion among engineers, and large sums had 
been expended with but little benefit. The city is 115 
miles from the Gulf, and the river there was 150 deep 
and half a mile wide; at the head of the Passes, and 
about twelve miles from the Gulf, the depths were over 
thirty feet in the two larger Passes, and fifteen feet in 
the South Pass; but the depths on the crest of the bars 
in the Gulf, outside of the land, were, respectively, 
thirteen, eleven, and eight feet, at low water, and these, 
except as a channel was continuously dredged out, fixed 
the limit of draught for vessels passing up to the city. 
The enormous volume of the Mississippi, with the im- 
mense amount of sedimentary matter it carries, con- 
tinually pushing the bars at its several mouths farther 
into the Gulf as this sediment was deposited in the 
waters where the river current almost ceased, rendered 
dredging operations each year more expensive, and the 
results obtained were of less and less value. For relief, 
a board of Army Engineers ten years ago suggested the 
cutting of a canal forty miles above the mouth of the 
river into an adjacent bay. This plan was met by Cap- 
tain Eads' proposition to improve the channel by jetties, 
which would effect an artificial extension of the natural 
banks of the South Pass from the point where it com- 
menced to widen and disappear in the Gulf to the crest 
of the bar, two and a half miles farther out. The build- 
ing of these jetties has been often described, and the 
complete engineering details are given in back numbers 
of the Scientific American Supplement; they were 
built of willow mattresses, sunk with riprap and 
capped at the outer ends by concrete blocks, the whole 
aim being to so confine the Waters that the current 
would scour out and continuously keep clear a channel 
for the heaviest draught vessels to the deep waters of 
the Gulf. 

The plan of Captain Eads was vigorously opposed by 
the Army Engineers in several successive reports on the 
subject, but the government approved the jetty system, 
and entered into contract with Captain Eads to carry 
it out, payment to be made for the work only after 
depths and widths of the channel specified in the 
contract had been obtained. On March 3, 1875 
Congress passed the authorization act, and in 
July, 1879, the works were completed. The result 
has been so favorable as even to surpass the ex- 
pectations of those who originally favored Captain 
Eads' plans. The least depth through the jetties was, 
last May, thirty-three feet, and the channel is steadily 
wearing itself deeper without forming bars at the 
mouth in the Gulf, so that the commerce of the Missis- 
sippi valley now has a seaward outlet comparing fa- 
vorably with that afforded by any port on our Atlantic 
coast. 

Besides his work on the jetties, Captain Eads' quali- 
fications as an engineer have attracted public attention 
in at least two other noted cases. In the beginning of 
the war he, in an incredibly short time, provided the 
ironclad gunboats which succeeded in passing the forts 
in the lower Mississippi, when ironclad vessels were 
just beginning to be thought of. He was also the 
builder of the great St Louis bridge, which, from the 
difficulties met in obtaining a good foundation, was 
deemed at the time an engineering work of the highest 
order. It is especially pertinent just now to bear these 
facts in mind, in judging of the proposed Tehauntepec 
ship railway project, which seems to quite take the 
breath away from some of those in the profession, al- 
though its practicability is warmly indorsed by many 
of the most eminent engineers in this country and in 
Europe. 



Jack Frost Bites. 

Any plumber who holds his profession in high esteem 
should never complain of any sudden change in the 
weather, upon pain of expulsion from all societies of our 
craft. Notwithstanding, we do hear of chronic growlers, 
even when the zeros are around. 

Any plumber who wipes a joint upon a burst is only 
laying pipe for another burst. 

Cut it out and put in a new piece is the proper way. 
When pipes freeze they expand, and the lead become* 
thin. Many suppose that the pipes burst when they 
thaw, but this is a false supposition. It is true the 
pipes never leak until they thaw. We have known in- 
cidents where pipes never thawed until the middle of 
June when left to thaw of their own accord. 



The most economical way to thaw long lines of pipe 
is to abandon them, and run a new line; this will give 
water immediately, in the interval the old line will 
thaw of itself, then, when the new line freezes, you can 
connect on the old line. 

There is nothing new or previous about this system. 

When iron pipe freezes it generally splits for about a 
foot, while lead pipe expands for about four inches. 
The iron pipe necessitates the taking out an entire 
length from joint to joint. If the fittings are cast iron, 
just take a hammer and break an"L" or " T;" don't 
fuss trying to unscrew rusty threads. 

Gas services when frozen up, disconnect at the meter, 
pour down half a pint of alcohol, shut off the service 
cock for five minutes, then open and blow gently down 
with your mouth; if the gas don't come, then connect 
your service cleaner and blow away. 

An ingenious steaming apparatus has been con- 
structed by Mr. John Haines, of Torkville. It will save 
a great deal of digging where mains are frozen up. Mr. 
Haine's apparatus is attached to wheels, and looks like 
a miniature fire engine. He says it has paid for itself 
many times. 

In very extreme caseswhen gas services are frozen very 
solid muriatic acid has been used to advantage, but 
care should be taken in the application of this; we do 
not recommend inexperienced hands to try it. All gas 
services should be run at an elevation from street main 
to meter, so that the drip should return to the main 
line. If impossible to run in this manner, then place a 
"drip plug" close to meter of sufficient length, say ten 
inches, of one inch pipe, with pet-cock for emptying at 
intervals. 

Do not let the water run to prevent freezing; this is a 
poor precaution. Shut the water off and empty the 
pipes is a proper thing to do in cold weather. — Plumb- 
era' 1 Trade Journal. 



Precautions against Cholera. 

The first of a series of lectures dealing with precau- 
tions against cholera was delivered on December 8, at 
the Parkes Museum of Hygiene, London. It had been 
arranged that the three lectures should be divided into 
three parts, and that national, local, and personal pre- 
cautions should be dealt with. Mr. Ernest Hart open- 
ed the series by lecturing upon national precautions. 
Director-General Crawford presided. In beginning his 
address, Mr. Hart remarked upon the increased know- 
ledge which had been obtained in recent years in re- 
gard to cholera, and expressed the confident hope that, 
should cholera reach England, no such extensive suf- 
fering and mortality in our great towns as previous oc- 
casions had witnessed would occur. 

Proceeding to sketch the history of international law 
and custom on the subject, Mr. Hart analyzed the results 
of the Vienna convention, and discussed separately the 
practices of European and Transatlantic nations in 
dealing with cholera. He urged that the evidence was 
overwhelming that European quarantine by sea, and 
land quarantine in any case, had invariably proved not 
only useless in preventing the extension of disease and 
loss of life, but cruel and mischievous, and had greatly 
added to the misery and suffering due to outbreaks of 
cholera. He condemned the attempts at quarantine 
practiced in France, Italy, and Spain, as being con- 
trary to the experience and the knowledge of facts, as 
well as of science. Quarantine, he maintained, had 
never kept cholera out of any European country or 
limited it in any European district. 

He proceeded to describe in detail the system of 
medical inspection at ports and termini, by which alone, 
he said, reasonable efforts might be made to prevent or 
limit the importation of cholera. Governments had 
practiced innumerable follies and insanities of quaran- 
tine, totally contrary to the rules of science, during the 
last epidemic. Rome, with its pure supply of water 
and its relatively efficient drainage, had remained free 
from cholera, while Naples, with its ground soil im- 
pregnated with sewage and its filthy habitations and 
polluted water supply, had suffered most lamentable 
losses. He had most excellent reasons for believing 
that the recent outbreak in Paris was due to the tem- 
porary supply of a highly polluted water to particular 
districts of the city. The prevalence of typhoid was, 
he declared, : *j|jj!Jrue index of the liability to Asiatic 
cholera. Wherever typhoid prevailed, there the local 
conditions existed which would favor the propagation 
of cholera; and until typhoid fever disappeared from 
among us we could not consider ourselves free from the 
risk of the importation and the propagation of this 
epidemic disease. The lessons he desired to urge were: 

1. That quarantine was useless. 3. That medical in- 
spection of ports was essential, and with this should go 
means of isolation, compulsory notification of infec- 
tious disease, and the active exertions of all local 
authorities to free the districts under their control from 
the known conditions which rendered them liable to 
the extension of epidemic diseases when imported. 3. 
The disinfection was of most doubtful value under the 
known conditions of such disease. 4. That cleanliness 
in its fullest and widest sense was the prime element 
of safety. 
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The Recent Telephone Decision. 

Perhaps no controversy for many years has contained 
so large an element of mystery, so many contradictions, 
as that regarding the telephone. From the almost 
simultaneous applications at the Patent Office of two 
rival inventors down to the time when an obscure me- 
chanician suddenly appeared with a cloud of witnesses 
to challenge the pretensions of Bell, the history of the 
telephone has contained chapter after chapter of .sur- 
prising disclosures. 

It is a human tendency to rejoice with the victors, 
and to regard as deserved the discomfiture of the van- 
quished. Yet some are doubtless to be found who, hav- 
ing carefully read the evidence as presented in the re- 
cent trial, will be inclined to look upon the fate of 
Daniel Drawbaugh as unmerited as it has been severe; 
and, without presuming for a moment to doubt the 
technical justness of Judge Wallace's decision, be slow 
to admit that the late defendant is either an imposter 
or a co-conspirator. 

To the lay mind, the fact that Drawbaugh had not 
applied for a patent until 1880 — about four years after 
Bell — was fatal to his cause from the start. But the 
truth is, if he could show, as he claimed he could, 
that he publicly exhibited a telephone at Eberly's Mills 
before 1876, then neither Bell nor any other would have 
been entitled to a subsequent patent, and hence he could 
have succeeded in having the general principle of the 
telephone thrown open to the public. Indeed, it is not 
too much to say that such a result of the recent litiga- 
tion would not have greatly surprised the officers of 
the Bell Company themselves or some of them. 

It must be said there were some grave inconsisten- 
cies in Drawbaugh's case, and some extraordinary coin- 
cidences — coincidences as startling as was that of Gra- 
ham Bell and Blisha Grey hitting upon the same ex- 
traordinary contrivance at the same time, unbeknown 
the one to the other, and appearing at the Patent Of- 
fice through their agents on the same day (Feb. 14, 
1876), and within a few hours of each other. It would 
not be more extraordinary if two men, living the one 
far distant from the other, should simultaneously dis- 
cover the greatest secret in the old alchemy, the trans- 
mutation of the baser metals, and be found at the same 
time clamoring for their rights in the corridors of the 
Patent Office. 

The court that considered the relative claims of Grey 
and Bell conceded that the former possessed a practical 
means of transmitting articulate speech, while Bell had 
but the germ of a great invention, and only decided in 
favor of Bell because of the mistake made by Grey in 
depositing a caveat in the Patent Office instead of de- 
manding letters patent, as Bell did. With Bell and 
Grey it was a matter of hair-splitting priority; but in 
the case of Bell and Drawbaugh, evidence was not 
wanting to prove that the latter constructed a " talk- 
ing machine " several years before Bell claims to 
have done so. It rested with him to prove that Bell 
had not, in reality, discovered anything, and was not 
therefore entitled to a patent; that he had only suc- 
ceeded in constructing a something already in exist- 
ence, and that, like Columbus, whose claim for having 
discovered America is usually allowed, he had, in fact, 
been only a late comer. He brought to his assistance 
nearly one hundred witnesses from his home at Eber- 
ly's Mills and other towns in Cumberland County, Pa., 
who severally swore that they had either seen the 
"talking machine" made by Drawbaugh and heard it 
" speak," or had had it described to them by neighbors. 
And all this several years before the date in 1876 when 
Bell got his patent. 

To judge from the reading of this evidence, the 
"talking machine" would seem to have been town 
talk in Eberly's Mills long before 1876. Nor was the ap- 
paratus a mere crude device calculated only to deceive 
country folk. If we are to believe the witnesses, this 
"talking machine" would do all the improved tele- 
phone will now do, and even the experts employed by 
the plaintiff agreed that the instrument as shown in 
court and identified by witnesses was an efficient in- 
strument for the transmission of articulate speech. 

But if Drawbaugh really invented a "talking ma- 
chine," why did he not discover himself when, at the 
Centennial Exposition, Bell exhibited his telephone, and 
its extraordinary powers were heralded all over the 
world? Why, indeed, did he wait four years before ap- 
plying at the Patent Office? 

In answer to these questions, Drawbauglf says sub- 
stantially that he was poor; that it costs money to 
make such a demonstration as would have been required; 
and that his townsmen, if they had before hesitated in 
going in with him as projectors of the "talking ma- 
chine, "were now decided against the project by the fear 
of legal entanglements. One of Drawbaugh's witnesses, 
hailing from another part of the State, testified that he 
heard of the telephone at the exposition, and supposed 
pf course it was the one he had long before seen in the 
workshop at Eberly's Mills and that Drawbaugh had 
taken Bell into partnership with him. 

The points sought to be made by the complainants 
were that Drawbaugh never invented any telephone 
prior to the exhibition made by Bell at the Centennial; 
that if he had any ideas regarding such a contrivance, 



he obtained them from that exhibition, or rather from 
the copy of the Scientific American which the wit- 
ness Shapley swears he loaned him in October, 1876; 
that after, but not before, various mechanisms more 
or less similar to those constructed by Bell found their 
way into Drawbaugh's shop. In support of this po- 
sition a deal of what might be called negative evidence 
was obtained by the introduction of witnesses who had 
visited Drawbaugh's shop between the year 1865 and 
the autumn of 1876 without seeing or hearing of any 
" talking machine." 

This would seem to be the weakest part of the case 
for the prosecution, because surely the affirmative evi- 
dence of witnesses equally reliable that they did see and 
hear of the " talking machine " is more conclusive than 
that of their fellows who did not. Again, the claim that 
Drawbaugh did not use his alleged invention, save in 
his own shop and experimentally, will scarcely stand in 
the face of the mass of evidence gathered from a hun- 
dred witnesses that his " talking machine" was gener- 
ally known and talked about through all the country 
side, and in the sense of the patent law this would 
seem to have made his claims public. 

It must be conceded that the claim set up by Draw- 
baugh's friends, that he was too ignorant to understand 
I the value of his invention, too poor to patent it, and 
too obscure to obtain credit or assistance, was success- 
fully refuted by the other side. It is in evidence that 
during part, at least, of the very time he is alleged to 
have been so poor, ignorant, and unknown, he was ad- 
vertising himself as a machinist with electrical machin- 
ery as a specialty, and, singularly enough, as a solicitor 
of patents. 

Taken as a whole, this telephone case is, to say the 
least, extraordinary. Could this cloud of witnesses, 
hailing from various parts of a great county, be de- 
ceived as to what they saw or heard ? Were they mis- 
taken only in the time, but always on the right side of 
1876 for the defendant, or was it a gigantic conspiracy? 
If so, as Senator Edmunds said, it is a fabrication as 
gross as the Tichborne case or that regarding the earl- 
dom of the Earl of Selkirk. 

After Drawbaugh himself, perhaps the public will 
have been the greatest loser by the recent decision, for 
had the general principle of the telephone been thrown 
open, rival companies would have entered the field, and 
rates for telephonic service, now so exorbitant, would 
have beeri reduced to a reasonable figure. 



to the rapid heating and no less rapid cooling of the 
metal. When the red-hot steel is first strongly com- 
pressed, the conversion of the mechanical energy into 
heat serves to raise the temperature of the entire mass, 
at the same time that the particles of the metal are 
more closely cemented together. This effect is followed 
by a rapid cooling, due to the contact of the plates of 
the hydraulic press with the surfaces of the metal. 
The close pressure materially increases this conducting 
effect of the cold metal. 



The Astronomical and the Civil Day. 

When midnight struck on Dec. 31, 1884, two fellow 
travelers who had long been tramping, one just half a 
length in advance of the other, linked arms and con- 
tinued their unwearying journey side by side. They 
were the two days, the astronomical and the civil, the 
former adjusting his pace to that of the latter, falling 
back twelve hours to get in step. So the astronomical 
day that began at noon, Dec. 31, was only a half day, 
and at its end the hands of the great twenty-four hour 
clock at Greenwich were turned back to begin anew, 
and corresponding changes were made at other observa- 
tories throughout the world, in accord with the recom- 
mendation of the late conference at Washington. 

Hitherto the astronomical day has begun and ended 
at noon, with the successive returnings of the same ter- 
restrial meridian to the center of the sun's disk. The 
civil day has begun and ended at midnight. The recent 
change was confined to marking the astronomical day 
from midnight to midnight. And the great timepiece 
on Greenwich Hill, as well as those in other observa- 
tories, will continue to be regulated by observing the 
precise instant of the sun's passage across the meridian, 
the meridian being represented by an exquisitely slen- 
der filament of cob-web stretched across the object 
glass of the transit instrument. — Tribune. 
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A New Process for Toughening Steel. 

The French Societe d'Encouragement have had 
under prolonged examination a process, invented by M. 
Clemandot, for working steel. The process is described 
by the Revue Industrielle as consisting in heating the 
metal until it acquires a sufficient ducility, and then 
subjecting it to high pressure during cooling. In this 
way a modification of the structure of the metal is 
produced, and the material acquires properties ana- 
logous to those developed by tempering. Similar pro- 
cesses have been tried in France, but only upon the 
same principle — that is to say, by operating upon the 
metal while yet in the state of fusion. M. Clemandot, 
on the contrary, takes steel already made, heats it 
simply to a cherry red, and submits it, by means of a 
hydraulic press, to pressures of from 1,000 to 3,000 kilos, 
per square centimeter. After having allowed the steel 
to cool between the two plates of the press, it is with- 
drawn with all its new qualities perfectly developed, 
and does not require any further treatment. The re- 
sult of the process is to impart to the steel a fineness of 
^ain, a degree of hardness, and a notable accession of 
strength to withstand rupture. This alteration is most 
considerable with highly carbonated steel ; and in this 
respect the metal is made to resemble tempered steel, 
without being in all points identical with it. The 
cause of the alteration in physical condition is ascribed 



A Talk on Slate. 

"Few people have any idea of the magnitude of the 
slate industry in this country. Until a few years since, 
the product of the different slate quarries in the United 
States was quite limited. Now the total amount pro- 
duced, of roofing-slate alone, is about 500,000 squares per 
year. A 'square' is 100 square feet, or sufficient to cov- 
er a space 10 feet by 10 feet, when laid on the roof. It 
covers the same area as 1,000 shingles, and sells for 
from $3.50 to $4.50 per square. 

"Asa roofing material slate is becoming more gener- 
ally used, as it lasts a lifetime, is fire-proof, needs no 
painting, and renders rain-water pure and untainted. 
Besides. the large amount of roofing-slate produced, a 
great deal is used for other building purposes, such as 
window-sills, steps, floors, and mantels. Billiard table 
beds are now made exclusively of slate, and it is also 
used largely for flagging." 

"Where is most of the slate quarried?" was asked. 

"Well, most of the quarries are in eastern Pennsyl- 
vania — in Northampton and Lehigh counties. More 
than one-half of the total product of the United States 
comes from that region. Maine and Vermont produce 
small quantities. There are also small beds of slate in 
Michigan and Virginia. The quarries at Bangor, Pa., 
in Northampton County, are considered superior to any, 
as the slate is tough, durable, and of an unfading dark 
blue-black color. The quarries there are valued at 
from $50,000 to $500,000 each. 

" Over 3,000 men are employed in eastern Pennsyl- 
vania, and the number is fast increasing, as new 
quarries are opened and developed. The workmen 
are mostly Welsh and English. They earn good wages, 
have comfortable homes, and are a happy, sober, and 
industrious class. 

" The slate is first blasted out, then hoisted by steam 
power in large irregular shaped blocks to the bank. 
These blocks are then broken or ' scalloped ' into 
smaller blocks; then split into sheets of required thick- 
ness. For that purpose, a chisel or knife, about 18 
inches long, resembling a large putty knife, is used. 
The slate splits readily whenever the knife is put in, if 
inserted when the block is wet, or ' green ' as it is 
called. 

"The workmen speak of the original moisture in the 
slate as ' sap.' After the blocks are dry, they harden 
and cannot be split. 

"After the blocks are split, the sheets are dressed or 
trimmed with a machine worked by foot-power, to the 
required size, which is from 6 by 12 inches to 14 by 24 
inches. They are then shipped to all parts of the 
Union and to the Old World. A great deal of slate goes 
to Australia. 

" When beds are found, the slate is in inexhaustible 
quantities, and improves in quality as the depth of the 
quarry increases." — No. Chatauqua News. 

<ni> 

The old publishing house of Henry Carey Baird & 
Co., of Philadelphia, well known for its publications on 
engineering, mining, manufacturing, and other indus- 
trial subjects, celebrates the centennial anniversary of 
its founding on January 25. 

Mr. Baird, the present representative of the above 
firm, comes from a line of eminent writers on political 
economy upon both his father's and his mother's side, 
he being a grandson of the late Matthew Baird and a 
near kinsman of Henry C. Carey, both of whose writings 
are familiar to the older readers of the Scientific 
American. 

Both families adhered to the principles of protection 
with steadfastness, and the present Mr. Baird, now 54 
years old, besides conducting his extensive publishing 
business, finds time to write exhaustive articles for en- 
cyclopedias and magazines. 



Unique Advertising. 

A British pill manufacturer has sent 10,000 handbills 
concerning his business to Gen. Wolseley, with a check 
for ±1150, the handbills for distribution among the sol- 
diers and the money to be paid to the one who shall 
first post one of the bills upon the door of Gordon's 
palace at Khartoum. The man of pills also agrees to 
advertise the name of the winner in every paper in 

England. 

^ i « i — ■ 

The Oil Well Supply Company, of Bradford and Oil 

City, Pa., have published probably the most complete 

catalogue of machinery, tools, and supplies used in 

drilling and operating artesian wells for oil or water, or 

to test land for coal or other minerals, that was ever 

issued from the press. It is amply illustrated, and 

gives many valuable details on well boring. 
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The Painless Extinction of Life of Animals. 

Dr. Richardson, of London, in a lecture on his pro- 
cess of painless killing of the lower animals, said in the 
closing passages of his discourse that at the Dogs' 
Home over 6, 000 dogs have during the past seven months 
slept their final sleep, knowing as little of their deaths 
as of their births. The principal agent used for the 
narcotic action is carbonic oxide, passing, at summer 
heat, over a mixture of chloroform and carbon bisul- 
phide into a lethal chamber, in which chamber as 
many as 100 dogs can at once receive euthanasia. This 
is on the .large scale; but Dr. Richardson described also 
a small apparatus in which from one to six animals can 
be painlessly killed, and which is so portable that it can 
be wheeled from a central station to any house or street 
ready for immediate use. Thus every village and town 
may be provided at a small cost with a means that will 
give painless death to any domestic animal without 
offending the most sensitive individual. By an exten- 
sion of the same design the author next intends to ap- 
ply it to animals of the larger kind that are used for 
human food. It is no contemptible part of its history 
in this century for the profession to leave, as a bequest 
to the future, the means of taking the sting of 
death from all the lower animals whose fate is under 
our control. 

Peroxide of Hydrogen as a Beer Preservative. 

Since peroxide of hydrogen has been recommend- 
ed as a good preservative for beer, the following experi- 
ments by Weingartner will be of interest to our readers, 
although only negative results were obtained. Some 
flasks of beer treated with hydrogen peroxide became 
clouded, while some pasteurized samples remained per- 
fectly clear; the taste of the beer had changed to a 
flavor of rum, a microscopic examination showing much 
albumen and many living yeast cells. In another series, 
nine flasks of beer, to which had been added 3, 5, 6, 7, 
8, 9, and 10 c. c. hydrogen peroxide, were placed on 
board a ship for a sea voyage lasting a month; they 
were daily inspected as to color and transparency; three 
days after commencement of the voyage two flasks 
which were not so treated, but kept as control, became 
muddy; the nine flasks treated with hydrogen peroxide 
remained clear and bright throughout the voyage; but 
on opening the flasks four days afterward, during very 
hot weather, it was found that the beer became clouded, 
although the taste and aroma remained good. 



DOOR SPRING. 
Let into and fastened to the edge of the door and the 
side of the jamb-rabbet are the like plates, C, which 
have spring tongues formed by slitting or pressing the 
plates by suitable dies. The free ends of the tongues are 
formed with notches which connect with a link. Nor- 
mally, the f re^ends of the tongues lie back of the plane 
of the plates, the daor and jamb being recessed to per- 
mit their entrance, as shown in the sectional elevation, 
Fig. 2. By this construction the tongues have a draw- 
ing or pulling action on each other, when the door is 
shut, to hold it firmly closed. It is evident that when 
the door is opened the tongues will be drawn outward 
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IMPROVED PIPE WRENCH. 

The handle bar, A, of the wrench has a curved foot, 
and is slotted to receive the arm, B, which is held in 
place by a pivot pin, 6, that is held by a spring catch 
which allows its ready removal. The arm has both ends 
made hook shaped — one being larger than the other — 
and is made with three or more holes for the pivot pin, 
so that the end in use can be set nearer to or farther 





MORRISON'S IMPROVED PIPE WRENCH. 

from the serrated end of the foot. The arm is to be 
reversed end for end, according to the size of pipe, and, 
with its endwise adjustment, adapts the wrench for a 
large range of work. Pipe fitters usually have to carry 
separate chisel bars and nail drawers, and in order to 
save this extra weight and expense the outer end, d, of 
the bar is tapered, so as to serve as a chisel bar or screw 
driver, and the curved end of the foot, a, is made with 
a notch, so that the bar can be used for drawing spikes 
and nails, as indicated in Fig. 2. 

This invention has been patented by Mr. W. S. Mor- 
rison, and further particulars may be obtained by ad- 
dressing Mr. James Lond, of 1101 Main Street, Fort 
Worth, Texas. 



CLARK'S DOOR SPRING. 

by the link and put in greater tension, so that on re- 
leasing the door they will act instantly to close 
it. The link, by its rounded ends, adjusts itself in the 
notches as they change their positions relatively to 
each other as the door is opened. The spring is wholly 
concealed from view, is positive and efficient, and can 
be cheaply made from suitable spring metal plates. 

This invention has been patented by Mr. Enoch H. 
Clark, of Greenland, N H. 
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Limited Use of Lumber In Mexico. 

United States Consul Winslow, of Guerrero, writes 
that the amount of timber useful for manufacturing 
purposes in Northern and Central Mexico is very 
limited. The mesquite, the principal native product, 
although it is a very hard wood, and capable of taking 
a fine polish, is not suitable for general manufacturing 
purposes, as the trunk and branches are very crooked, 
and a straight piece of over two yards long seldom oc- 
curs. It is used, however, for making doors, door 
frames, for railroad ties, and for the heavy beams 
placed over the doors to support the stone walls, and 
for a number of other articles for which long lumber 
is not required. Its hardness, color, susceptibility of 
taking a fine polish, recommend it as useful for veneer- 
ing, for making clocks, sewing machines, tool handles, 
and some articles of furniture. 

There is, and will be, a demand for lumber, especially 
pine lumber, at those points reached by the Mexican 
Central, National, and International railroads, as new 
towns are being built along these roads; and, besides, 
large quantities of lumber are used in the mines and in 
the construction of bridges. All this lumber must come 
from the United States, but then the demand is not so 
great as may be supposed, as the manner in which Mexi- 
can houses are built must be taken into consideration. 
The houses, with but few exceptions, are of one story, 
some twenty feet high, and from twelve to fifteen wide, 
with flat roofs; built of blocks of stone, with walls two 
feet thick. The floors are made of a concrete, consisting 
of lime, sand, small stones, and water mixed together. 
The ground having been leveled where the floor is to 
be made, this composition is spread evenly over the sur- 
face, is allowed to dry somewhat, and is then beaten 
down by heavy wooden pestles, and afterward when 
nearly dry is smoothed down and polished by rubbing 
it over with round blue limestone. This requires con- 
siderable time and patience. The floor when, thus 
made is smooth and glossy and hard, and will last 
twenty years. Wood floors are not suitable for this 
country, as they are liable to be eaten by insects, and 
afford a hiding place for vermin. The walls are plas- 
tered inside and outside, and whitewashed. The roof 
is made by extending joists from one wall to another, 
so that the joists show inside, and on the principal 
joist is painted date of building and some religious or 
political motto. Over the joists is nailed a flooring of 
boards, so that the flooring of a Mexican house is really 
on the roof. Over the roof is spread a composition, 
similar to that of the floor, which is also beaten down, 
so that the house becomes perfectly watertight and 
fireproof, and will easily last a hundred years. For ex- 
ample, the house in which the Consul lives was built 
in 1778. The roofing is of sabine and the doors of mes- 
quite, and they are still sound. The houses consist 



generally of one room, some ten or twelve yards long, 
with sometimes another attached, as a kitchen; but the 
kitchen is most frequently made of adobe, and thatched 
with straw, and is in the back yard, retired from the 
house. The houses of the poorer class are made of 
adobe, or of sticks stuck in the ground and plastered 
with mud. 

The kinds of lumber best to ship to Mexico are joists, 
two by twelve inches and sixteen and twenty feet long; 
pine and cypress boarding, one inch thick and twelve 
inches wide; scantling, two inches thick and four 
inches wide; double doors, one and three-quarters of 
an inch thick, six and a half feet high, one foot and a 
half wide; Venetian blinds for doors; shingles; oak, 
hickory, and ash lumber, three to four inches thick 
and ten to twelve feet long; materials for making 
carts; cart and carriage wheels, etc. 
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Expenses of Business. 

A well informed merchant of Boston recently said to 
a representative of the Boston Herald that he had been 
looking back over his accounts, and was surprised to 
find that since the close of the war there had been a 
steady increase in the ordinary expenses of carrying on 
business. Mere office work cost a great deal more now 
than it did in 1865; more clerks were needed, and, on 
the whole, each of these received higher pay. Assist- 
ance was required in the receiving and delivering de- 
partments to an extent and of a character that would 
not have been dreamed of two decades ago. Then 
there were a variety of incidental expenses that now 
entered into the compilation. There were telephone 
charges, printing, the expense of solicitors, the whole 
making up an amount sufficiently large to eat up all 
that would have been considered fair profits a quarter 
of a century ago. It is probable that the experience in 
different trades varies, and yet we fancy that in most 
lines of business statements somewhat similar to the 
above might be made. The tendency, all the time 
going on, to lessen the hours of service, both in offices 
and workshops, would of itself make the cost of busi- 
ness proportionately higher. The cheapening process, 
if there is one, would seem to be in enlarging the 
amount of business which each concern carries on. 



A NOVEL RAIL FASTENING. 
For ordinary railway tracks and traffic the preferred 
dimensions for the wear plate, C, are 14 inches long, 6 
to 7 inches wide, and about % of an inch thick; but the 
size may vary with the hardness of the tie, one of hard 
wood not requiring so large or thick a plate. Next to 
the outside flange of the rail is punched a rectangular 
hole in the plate, through which the spike, E, is driven, 
and next to the inside flange are punched two round 
holes, through which the screws, G, are turned down 
into the tie. The spike and screws are so arranged as 
to take a triangular hold on the base of the rail. The 
spike has a projecting lip at the back, with a square 
shoulder formed at a distance from the under side of 
the head corresponding to the thickness of the flange 
and plate. In laying the rails they will be set on the 
plates, which will be placed so that the inner ends of 
the spike holes will lie about in line with the edge of 
the outside flange. The spikes will then be driven 
home, which will bring the shoulder just below the 
under surface of the wear plate, which will then be 
driven inward until the outer end of the slot comes 
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HOWE'S NOVEL RAIL FASTENING. 

against the spike above the shoulder. By this means 
the rail is locked to the plate and tie by the spike, 
which is also locked by the plate. The screws are now 
turned down until their heads rest upon the flanges, to 
complete the fastening. It will be seen that a spread- 
ing of the rails is prevented, since the edge of the out- 
side flange comes against the side of the spike below 
its head, and the screw's have a firm downward hold on 
the inside flange. With this device fewer ties maybe 
used, and those used will last longer. When considered 
necessary, the wear plates may extend along the tie 
from one side rail to the other under both rails. 

This invention has been patented by Mr. John 
Howe, ofNewhall, California. 
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Lake Mocrls. 

A very interesting lecture .on the great reservoir of 
the Patriarch Joseph was recently given in this city 
by Mr. Cope Whitehouse. 

The lecturer described the situation of the enormous 
reservoir in the district now called the Fayoum, some 
seventy miles southwest of Cairo, and told how it was 
filled through the Bahr Jousuf — the Canal of the Pa- 
triarch Joseph — at the season of the Nile inundation, 
and how the water, retained after the Nile had subsided 
by locks and the famous dike or eauseway, assured life 
and fertility to those portions of old Egypt by irriga- 
tion. The lake was 450 miles in circumference and 300 
feet deep in the deepest part. In it stood, on an island, 
two pyramids as high as the water was deep; and be- 
side it was the marvelous labyrinth, of which the site is 
not yet identified with certainty. Tradition tells of the 
foundation of this vast and beneficent work through 
the jealousy of Egyptian courtiers of the Patriarch 
Joseph, already advanced in years. In answer to their 
complaints, Pharaoh asked them to suggest a task to 
try Joseph's ability. They concocted the idea of the 
future reservoir, thinking its creation an impossibility. 
Joseph accepted the test, and carried it to a successful 
issue. Doubtless the children of Israel worked upon 
the Bahr Jousuf, and upon the great dike against 
which Strabo describes the dashing of the waves. The 
Bahr Jousuf has long since become choked with silt; but 
it would not be an undertaking of stupendous difficulty 
to modern engineers to reopen it, and to restore to im- 
poverished Egypt the priceless benefit of the Mother 
Lake. 

Not the least interesting portion of the lecture was 
occupied with a description of former incomplete and 
erroneous identifications of the site of Moeris, due to 
distrust of ancient authorities and to insufficient ex- 
ploration of the ground. Mr. Whitehouse told of his 
own three visits to Egypt and his repeated expeditions 
into the desert, several of which were made at some 
hazard during the troubled ascendency of Arabi. 

A part of the lecture was devoted to the display and 
explanation of a number of beautiful and interesting 
lantern slides, illustrating his last journey to the desert, 
beginning with the start from Cairo. The weird deso- 
lation of the arid waste, with its white sand resting upon 
the dark rocks close to the scenes once of luxuriant fer- 
tility, was brought thoroughly home to the spectators. 



Photography in Banking. 

It is said that the Bank of France has an invisible 
studio in a gallery behind the cashiers, so that at a sig- 
nal from one of them any suspected customer will in- 
stantly have his picture taken without his own know- 
ledge. The camera has also become very useful in 
the detection of frauds, a word or figure that to the 
eye seemed completely erased being clearly reproduc- 
ed in photographs of the document that had been tam- 
pered with. 

« m » 

ICE PLANING AND RIDGING MACHINE. 

Those who have attempted to clear an ice field of 
frozen snow, have attempted to pack ice blocks irregu- 
lar in shape and uneven in size, and those who have 
tried to remove cakes, of a marketable size and appear- 
ance, from the ice house packed in the old way, know 
the difficulties to be overcome, and can appreciate the 
value of an apparatus which saves time 
and money by doing away with these 
hinderances. The accQinpanying engrav- 
ing shows a planer and ridger which can 
be quickly attached to the inclined plane 
or elevator, and the use of which does 
away with all scraping or shoveling on 
the field. As the cake of ice passes under 
the machine the top is cleared of snow 
and slush, and two half-round ridges are 
formed, % of an inch high by 2 inches 
wide, 5 inches from the edge of the cake. 
In storing on the flat these ridges form an 
air space of % of an inch between the top 
of one tier and the bottom of the tier 
above it; and in storing on edge, the 
cakes can be put up close, as the ridges 
will make a space, and in the summer 
they can be taken out as cheaply and in 
as perfect condition as if stowed flat. 

The knives make three separate cuts on 
the top of the cake, the cutting strain 
being one horse power when the machine is cutting to 
its full capacity of %\i inches. By means of a lever the 
gauge of the cut may be instantly changed anywhere 
from % to %\i inches, and when the ice is running the 
same thickness the knives may be set to cut the re- 
quisite depth, when the machine will need no further 
attention. Ice from 7J^ to 30 inches can be planed. 
AU the parts are numbered, so that, should any one 
piece^bKjak, another could be ordered by telegraph. 

Additional-particulars regarding this machine, which 
was awarded first premium at the St. Louis Fair, held 
in October last year, may be obtained by addressing 
the inventor and manufacturer, Mr. Stephen L. Smith, 
No. 817 N. 7th Street, St. Louis, Mo. 



VEHICLE BRAKE. 
Fig. 1 is a side view of a wagon provided with this 
brake, which is shown detached in Fig. 2. The brake 
bar, C, is held at one side of the vehicle body in the eye 
of the bolt, A, and the eye of the strap iron, B, the up- 
per end of the bar being bent to form a handle. End- 
wise movement of the bar is prevented by two collars 
placed between the eyes. The lower end of the bar 
is curved downward, and is then bent outward to 
form an arm, G, on which is placed a rubber cushion to 
prevent damage to the spokes as the arm is swung in 
between two of them, to lock the wheel when the wagon 
is on a down grade. When the handle is pulled toward 
the wagon, the arm will be turned out to enter be- 




SCOTT'S VEHICLE BRAKE. 

tween the spokes; and when the handle is released or 
pushed outward, the arm will fall clear of the wheel. 
The handle is prevented from falling out of reach by a 
keeper secured to the body. The strap, B, is made 
with angle plates that are fastened to the side and bot- 
tom of the box, so as better to resist the strain brought 
on the brake bar. 

In some classes of heavy vehicles it may be desirable 
to have a brake rod at each side of the box to lock op- 
posite wheels. . The construction of such a brake is 
clearly shown in Fig. 2. In order that both arms may 
be operated by the same handle, reverse cranks, J J', 
are formed in the brake bars. These cranks are con- 
nected by a tie rod, K, so that when the handle is 
moved toward the seat the arms, G G', will be turned 
outward between two spokes of opposite wheels, thus 
locking them both at once. This brake device is sim- 
ple, strong, easy to operate, and effective to lock the 
wheels at the point of junction of a spoke with the 
felly of the wheel. 

Particulars regarding this invention, which has been 
patented by Mr. T. J. Scott, may be had by addressing 
Mr. W. A. McDonald, P. O. Box 12, Ashland, Miss. 



Snake Dance of the Moquis. 

In the month of August every year the Moquis, who 
live in caves in the hillsides of northeastern Arizona, 
celebrate a snake dance. Eight days before the dance 



A Subterranean River in Austria. 

The river Reka, rising in the Schneeberg, in Carnia- 
lo, suddenly disappears in the so-called Karst caverns. 
At San Giovanni di Duino, 20 miles distant from the 
spot where the Reka is lost, a river of corresponding 
magnitude is found issuing from the foot of a hill. This 
stream is known as the Timavo, which takes a westward 
course, and discharges its waters into the Bay of Mon- 
falcone. As to the identity of the Timavo with the 
Reka there has hardly been any doubt, although until 
last year no attempt had ever been made practically to 
demonstrate the fact. The members of the Austro- 
German Alpine Club last year made three attempts to 
explore this subterranean river. 

Starting from the first great cavern, called Rudolph's 
Dome, the expedition, consisting of four persons in two 
boats, proceeded on their eventful voyage. From the 
cavern just mentioned the river flows for 200 ft. through 
a narrow channel between two perpendicular walls of 
rock, estimated to be upward of 100 yards in height. 
At the end of this channel the explorers, whose course 
throughout was illuminated by the magnesium light, 
found themselves in a vast cavern, where they were 
able to land. The explorers, proceeding, found seven 
waterfalls, the last one of which, at a distance of about 
a furlong from the entrance, they were unable to pass, 
but will renew the attempt this year with more com- 
plete apparatus. 

The cavern which was discovered is of far greater di- 
mensions than the Rudolph's Dome or any of the other 
caves of the district. Its height is upward of 450 ft., 
so that it could easily contain the cathedral of St. 
Peter's at Rome. 



The Electrolytic Process in Connection with Colors. 

At the Industrial Society of Mulhouse meeting of 
October 8, 1884, M. Goppelsroder sent in two memoirs 
on the formation of oxycellulose and on that of per- 
sulphocyanogen by the electrolytic process. In the 
former paper he shows that if cotton is soaked in a so- 
lution of potassium or sodium nitrate, chloride, or chlo- 
rate, whether acid, neutral, or alkaline, placed upon 8 
or 16 folds of moist tissue resting on a sheet of plati- 
num which serves as the negative electrode, while 
there is placed above another sheet of platinum form- 
ing the positive electrode, and the current is passed, 
the cloth is converted into oxycellulose in the parts 
touched by the positive electrode. In discharging 
Turkey-reds or vat blues by the electrolytic process the 
cloth is weakened in the discharged parts by the form- 
ation of oxycellulose. In the second memoir the 
author describes the formation of persulphocyanogen 
by the electrolysis of a boiling solution of potassium 
sulphocyanide. He shows that this body may be si- 
multaneously formed and fixed electrolytically upon 
cloth, either white, or dyed a Turkey-red or a vat 
blue. 

A. Scheurer described the power of the alkaline 
hypobromates of discharging indigo blues. Upon this 
coloring matter they act much more energetically than 
the corresponding hypochlorates. With certain other 
colors, e. g., that of raw cotton, this is not the case. 




SMITH'S ICE PLANING AND RIDGING MACHINE 



the young men go north one day, west one day, south 
one day, east one day, and the other four days they 
roam all over the country, if necessary, to catch the 
snakes, using all kinds. 

These reptiles are placed in an estufa until wanted, 
kept in order by certain old men who have no other 
weapon except a small stick, at the end of which are 
two eagle feathers. The snakes are afraid of the birds 
of prey, and seem to have a wholesome dread even of 
their feathers. After the most elaborate preparation, 
the dancers march through the principal streets, cer- 
tain of them carrying each a squirming snake in his 
mouth, the animal being kept in order by a companion 
using the eagle quill teaser. 



Prizes for Inventors. 

A member of the French Legislature has proposed a 
prize of $1,000 each for the best essays by 
inventors on several important subjects, 
to which a good deal of attention has al- 
ready been paid in Europe as well as 
here. One of these prizes is to be for a 
practical method of producing aluminum 
at a low cost, a field in which many times 
the proposed prize has been expended, 
and which has been the object of special 
research by eminent scientists. All but 
one of the systems for its production now 
require the use of sodium, itself an expen- 
sive metal, and the Jablochkoff system 
for its production by electricity is also 
costly. Another proposed subject of one 
of the prizes is a simple small motive 
power, for the best style of which so 
many inventors have long been striving. 
We think the individual who should suc- 
ceed in obtaining the results desired by 
this "generous" offer would hardly be 
liberal enough to donate it to the world 
for the prize offered, so long as the patent laws, in 
France as well as here, would render his discovery 
worth many hundred if not many thousand times more. 

^ « « » »- 

When nervous wakefulness ensues at night time, when 
there is a desire to sleep, but, on account of a peculiar 
state of mind and body, rest will not come, inhalation 
of pure air is a safe and efficient soporific. It is ob- 
served in these conditions that a person only breathes 
half-way, and that the oxygen in the lungs is kept ex- 
hausted. A physician recommends a few full respira- 
tions as the best remedy for this kind of wakefulness, 
which is produced frequently by the condition of the 
atmosphere as well as state of the mind. 
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IMPROVED TOOL GRINDER AND PRESS. 

(Continued from first page.) 
justing the pitman is another new feature; instead 
of holes being drilled in the eccentric to receive a 
bar for moving, as in the old style of these presses, 
gear teeth are cut one-half way round in the center of 
the disk, and a pinion formed on the end of a handle 
enters a recess made to receive it, so that by the move- 
ment of the handle up or down the punch can be 
brought to any desired position. This handle can be 
removed when not in use. 

The shaft is not held in place by boxes, the bearings 
being bored straight through the solid frame, into 
which is inserted a circular shoe, set up with screws to 
take up the wear and to produce friction sufficient to 
overcome the momentum, thus dispensing with any 
special device for accomplishing the latter purpose. 
This construction makes the frame much stronger than 
if cut out to receive a cap to hold the shaft in place, 
and also allows the shaft to be much larger, making a 
stronger and more durable press. The shoe is cham- 
bered for the reception of oil, thus keeping the shaft 
well lubricated. The press is provided with a patent 
stop motion, by which the shaft can be turned to bring 
the slide to the lowest point of the stroke for setting 
dies, while the wheel is in motion, and it is impossible 
to start the press by any accidental pressure upon the 
treadle. The lock is self-acting. A valuable feature 
of the machine is that the wheel can be turned 
backward to release a punch stuck in the die, or when 
fitting punches to the die. 

Further particulars regarding these machines, which 
are now on exhibition at the New Orleans Exposition, 




Fig. 3. 

can be obtained by addressing the Stiles & Parker 
Press Co., of Middletown, Conn., or 59 Duane Street, 
New York city. 



Electricity In Cotton Mills. 

One of the most formidable foes we have to contend 
with in working cotton fiber is electricity, which is gene 
rated with fearful rapidity in dry frosty weather in all 
parts of a cotton mill, by the friction of machinery and 
belts. Suppose we look at the effect on a cotton breaker 
card on a dry November day, rather cool, with the 
wind ranging from north to northwest, when we find 
electricity very active and mischievous on cotton fiber. 
We may take a card in a very favorable place, by the 
side of a main belt, for the purpose of observing the ef- 
fect on the condition of the fiber in the sliver, as com- 
pared to that of a card remotely situated from the main 
belt. If we select slivers of drawing from each, we shall 
find the fibers much better elongated in the sample from 
the card remote from the friction and consequent elec- 
tricity of the main belt. Had we sufficient knowledge 
of electricity to measure it, we "should find it in large 
quantities at the first point of much friction where the 
licker-in is combing the cotton from the feed rollers. It 
is quite evident, from the great variety of angles from 
a straight line in which we' find the fibers in the slivers 
from the card near the main belt, that the card is 
charged sufficiently to attract the fibers from their 
straightened condition as they approach the doffer. 

Standing in front of the card near the belt it is inter- 
esting to see the fleece between the doffer and the cal- 
ender rollers raised up at intervals by the attractive 
power of electricity, and to notice the fibers drawn up 
out of line in their onward course to the rollers. 

It is this silent force of electricity that is mischievous 
all the way through from the card to the small sliver 
between the rollers of the spinning frame. Frequently, 
when the air is dry and the electricity is active, heavily 
weighted drawing rollers are constantly catching up 
fibers from the slivers until they roll up and make bad 
work. Cotton fibers are very light, and when dry they 
are good conductors of electricity; when electrified or 
charged excessively, they are ready to fly to any point 
where there is the least friction. We may have some 
just conception of the fineness of cotton when we realize 
the fact, as found by actual count and careful weigh- 
ing, that there are nearly 100,000,000 of low middling 
fibers to one pound avoirdupois, or more accurately 
stated 90,900,000. 

By repeated trials in dry windy days I have removed 
the conducting wires from the counter and frame driv- 
ing, belts, and held slivers of roving 42 inches long, 
weighing about 3 grains, opposite a 2 inch belt, in which 
there was sufficient electricity to hold the sliver firmly 
in a horizontal position; by letting the rays of the sun 



in, near the belt, you can see streams of fibers flying in 
the air to load the belts with cotton. 

For the purpose of finding the injury to the quality 
of the yarn, I recently selected a place where the power 
of electricity had been subdued by good insulated cop- 
per wire conductors, and I then carefully tested yarn 
from 10 spindly on the end of a spinning frame nearest 
the driving belt. TJhe total average results of several 
trials only are given, to avoid lengthy columns of fig- 
ures. With 59 to 65 per cent of moisture in the air dur- 
ing the experiments with the electricity taken away by 
the conducting wires, while the wires were removed I 
found the following results: With the conducting wires 
in position to work over the counter belt overhead and 
by the side of the frame belt, the average number of 
yarn was 28 '48, the average strength 56 '65 pounds, equal 
to 4 '45 per cent above extra quality. 

Using the same roving, and all other things being 
equal except the removal of the electric conducting 
wires, I found the average number of yarn the same as 
above, 28 '48. The average strength, 54 pounds, equal 
to 1'52 per cent above extra quality, thus showing a de- 
preciation of nearly 3 per cent in quality by the action 
of the electricity. 

During an experiment on a former occasion, when 
there was hut 53 per cent of moisture in the air, and the 
electricity was much more powerful, I found more than 
4 per cent difference in quality. By mounting a good 
magnifying glass over the rollers at the end of the spin- 
ning frame, near the belts, the fibers were seen distinctly. 
By throwing rays of sunlight between the rollers with 
a good hand mirror, not only were the fibers seen drawn 
out at right angles from the surface of the sliver as it 
passedfrom the bobbin to the rollers, but the fibers be- 
tween the rollers were seen constantly swinging off at 
every conceivable angle, giving the thread of warp yarn 
a rough woolly surface, much like mule filling spun 
from a low grade of cotton, in which a short staple of 
cotton predominated. 

These facts show most conclusively the importance of 
placing all drawing, roving, and warp spinning ma- 
chinery in the most favorable positions, away from the 
influences of electricity. The conditions of electricity 
are constantly varying. About one year ago I made 
several trials of the strength of yarn, similar to those 
given above, and found but little difference in the 
strength of the yarn. Extremes of moisture and heat 
combined, such as we have in New England in the 
month of August, will affect the working of cotton just 
the reverse of an extremely-dry air when there is much 
uncontrolled electricity, causing the fibers to expand, 
increasing the size of laps from the lapping machinery 
and the lap heads, and all the slivers of drawing and 
roving. With 65 per cent of moisture in the air, and 
the temperature at about 75°, and with a northeast 
wind, the spinning and weaving in most of the New 
England mills will generally be found running well, 
provided the quality of the cotton and all other things 
are properly adapted to the numbers of the yarn 
spun. 

Good electric conducting insulated wires to convey 
the currents to the ground are essential to success in 
controlling the silent, subtle fluid, and in this way to 
destroy the bad effects of electricity on the quality of 
the work in cotton mills, without the serious objections 
to the use of cold vapor or hot steam in the rooms. 
Care should be exercised, in conveying the electricity to 
the ground, to have an unbroken connection of metal 
to the ground, so that the current shall not be severed. 
If the conducting wires are attached to sprinkler pipes, 
care should be taken to file off any rust or paint, so 
that the connection shall be made with clean polished 
surfaces of the wire and pipe together. — Textile 

Record. 

m i m | m 

L»* Carbon Disulphlde Solution. 

-The solubility of carbon disulphide in water, and the 
uses of the solution, are attracting considerable atten- 
tion just now. M. Peligot has made a communication 
upon the subject to the Academie des Sciences, byway 
of commentary upon the original memorandum of Cki- 
andi Bey. He recognized that pure carbon disulphide 
is soluble in water to the extent of 0'5 gramme per 
liter, if agitated in a flask completely filled with water. 
M. Pasteur has tested the solutisn in his laboratory, 
with a view to ascertaining its antiseptic properties, 
and the results have so far been most remarkable. It 
is declared to be possible that this solution will become 
the best antiseptic of the future, as it is already the 
cheapest. It costs only a few centimes per liter. M. 
Peligot finds that the solubility of carbon disuljihide in 
water is much more than that already stated; and has 
succeeded in dissolving 3 '5 cubic centimeters, or 4'52 
grammes, in a liter of water at ordinary temperature — 
the density of the body being 1 '293. This result was 
obtained by repeatedly shaking pure disulphide of car- 
bon in a flask half full of distilled water; but it is the 
same with ordinary water. 

The liquid thus prepared, even before the point of 
saturation has been attained, has a sugary smell, after- 
ward burning. The odor, which remains for a long 
time when open to the air, resembles that of chloro- 
form. Brought to the boiling point, it gives up the 



carbon disulphide; but this body is also driven off by 
sharp and prolonged ebullition. The water which con- 
denses during this operation contains traces of sulphur- 
eted hydrogen, and discolors lead acetate. The solu- 
tion before boiling does not affect the lead salt. The 
aqueous solution rapidly acquires a yellow color when 
placed in contact with potash, soda, or ammonia. If 
the solution is shaken with clear lime or baryta water, 
the liquor becomes yellow after some minutes, and 
throws down a white precipitate of carbonates of these 
bases, with simultaneous formation of sulphocarbon- 
ates. The barytes solution gives, by evaporation, car- 
bonate and hyposulphite of baryta. The aqueous so- 
lution of carbon disulphide stops all fermentation, and 
is described as the insecticide par excellence. It is ne- 
cessary to insist upon the purity of the substance, or 
the solution would have an insufferable odor. 

* i ■ » » 

BACK BAND. 
The engraving shows a back band, patented by Mr. 
James B. McHugh, of Ambrosia, La., which not only 
secures greater comfort for the horse, but in which 
provision is made for changing the connection of the 
band from one part of the chains to another, and for 
lengthening or shortening the band and for putting it 
on without unfastening either end of the chains. The 
body, A, of the band is made of woven material, on 




McHUGH'S BACK BAND. 

each end of which is stitched a leather skirt, B, outside 
of which is a buckle holding strap, C. The fastening 
straps, D, are passed through any one of the links of 
the trace chains. It will be seen that this mode of at- 
taching the band provides for putting it on without un- 
fastening either end of the chains. In Fig. 1, one end 
of the strap is secured by rivets to the skirt, B; in Fig. 
2 the" strap is separate from the skirt, and is formed 
with perforations in each end; the method of attach- 
ing it to the buckle will be readily understood from 
the drawing. 

^ ( » > ^ 

Wild Flowers in Maine. 

A forty mile stage ride through the more thinly set- 
tled portion of northwestern Maine, during the past 
summer, exhibited one botanical phenomenon of great 
interest and beauty. 

As we were riding along the banks of the Canabassett 
River, a noisy little tributary of the Kennebec, our 
driver, hearing us speak of different flowers, said, "Just 
wait, and in a few miles I will show you the biggest 
flower garden that ever you saw." 

Before long we came to a tract of some 4,000 acres, , 
over which lumbering operations had been carried on 
some years ago, leaving a tangled mass of limbs and 
underbrush. 

On June 8, of the present year, a fire broke out and 
swept over this entire tract, lasting for two weeks, and 
burning with such fury that it was almost impossible 
for the stage to travel along the road. 

The driver said that the new vegetation began- J to _ 
start in three weeks after the fire, and as we drove 
along, August 14, our road passing through this tract 
for four miles, the whole region, as far as the eye could . 
reach, over hill and valley, ridge and interval, was one 
mass of color from the "fireweed," Epilobium angusti- 
folium. It looked, as one of the party said, as if the 
earth were covered four or five feet deep with a fall of 
pink snow. The sight was one never to be forgotten. 

Now comes the query, "Where did the plants come 
from? " The region had been thoroughly burned over . 
two months before, so that biit little other vegetation 
had survived; the seeds are very light and feathery, 
and the driver had noticed none in the previous years. 
— /. W. Chickering, Jr. , Botanical- Gazette. 
'« < •» ♦ ■ 

A Remedy for Frosty Windows. 

A thin coat of pure glycerine applied to both sideg.of-' 
the glass will prevent any moisture forming thereon, 
and will stay until it collects so much dust that it can- 
not be seen through. Surveyors can use it to advan- 
tage on their instruments in foggy weather. In fact, 
it can be used anywhere to prevent moisture from 
forming on anything, and engineers will find it particu- 
larly useful in preventing the accumulation of steam as 
well as frost on their windows during the cold weather. 



© 1885 SCIENTIFIC AMERICAN, INC 



January 17, 1885.] 



$mntiiit %mmtm. 



37 



©arressponbence. 



Estimating Distances. 

To the Editor of the Scientific American : 

The " Methods of Estimating Distances," which- ap- 
peared in your issue of Dec. 6, seems to require a slight 
explanation. I gave, as I supposed, the correct formu- 
la heretofore used by me in estimating distances. Sub- 
stantially it was the same as that which appeared in 
La Nature and in the Scientific American during 
July last, and should have read 

I 
x = II — , where 
h 

x = distance sought. 

H = known diameter of distant object. 

I = focal distance of the eye (10 inches). 

h = micrometrical measurement of object. 

Taking the examples given, they should have read as 
follows: 

x = 5-5 feet -4J T = 650 feet. 

x = 2-162 (moon's diam.) 4A = 240,000 miles. 

x = 850,000 (sun's diam.) ,$hr = 92,391,000 miles. 

G. R. C. 



Head Downward. 

To the Editor of the Scientific American : 

In the Scientific American of Nov. 29 is an article 
describing how Dr. Albert I. Garland, an English phy- 
sician, restored a patient from syncope produced by 
chloroform, by inverting her, consciousness being re- 
stored as soon as she was placed head downward. 

It was reported (perhaps in the Scientific Ameri- 
can) more than a year ago that a French vivisection- 
ist, who had put rabbits under the influence of chloro- 
form, found them restored to consciousness as soon as 

he hung them against the wall, head downward. 

H. 



Frost Bitten Feet. 

To the Editor of the Scientific American : 

Your correspondent, T. B. E., No. 26, on page 330, 
Nov. 22, asks for a cure for frosted feet. About fifty 
years since mine were so bad that during warm days 
toward spring of year I was almost wild from the itch- 
ing, but was completely cured by thoroughly rubbing 
them every night with a cloth dipped in alcohol, for 
about ten days; rub well in until the foot is dry, and 
then hold the foot as close to the fire as can be borne, 
for a minute or more. Burdock. 

Westchester, N. Y., Dec. 6, 1884. 



will ere long be an accomplished fact, and then the 
world will wonder why it was that so many useless mil- 
lions of money were wasted, and so many thousands of 
lives sacrificed, in the attempt to build a canal. — Ed. 
S. A.] 



The Tehuantepec Ship Railway. 

To the Editor of the Scientific American : 

In your description of the ship railway project for 
crossing the Isthmus, Scientific American of Decem- 
ber 27, you state that the idea was originated by Cap- 
tain Bads; this is a mistake. 

Dr. Wm. F. Channing, of Providence, R. I., proposed 
a ship railway for the Isthmus some thirty years ago, 
and in 1865 he secured a patent for transporting vessels 
on a multiple railway. His method included the ship 
car and cradle, tilting tables for overcoming grades, and 
turntables to effect changes in direction; and in May, 
1871, James Brunlees, of London, England, submitted to 
the Honduras Government full details of a ship railway, 
together with drawings and estimates of cost. 

Those wishing further information on this subject are 
referred to a report issued by the Bureau of Naviga- 
tion, Washington, on the " Problem of Interoceanic 
Gommunication. " 

A. P. Howard. 

Boston, Dec. 28, 1884. 

[As we understand the matter, Captain Eads has 
never claimed that he was the first to suggest the idea 
of transporting vessels overland. In addition to the 
references suggested by our correspondent, he might 
refer back to very ancient times for examples, for in- 
stance, to the transportation of ships over the Isthmus 
of Corinth by the Athenians. Coming down to modern 
times, and to this country, it has been common for the 
past forty years or more to carry large loaded boats 
overland on railways. As to American plans for ship 
railways, one of the earliest, illustrated by engravings, 
is that given in the Scientific American of Decem- 
ber 25, 1845 — near forty years ago. 

Captain Eads, we believe, is the first to present full, 
complete, and practical plans, approved by many dis- 
tinguished engineers, for the easy and rapid lifting of 
large ships and safely transporting them by rail over 
the Isthmus of Tehuantepec. These plans exhibit a 
vast amount of study, and contain various features of 
striking originality and genius. Some of these points 
were illustrated in the series of ship railway engravings 
given in the Scientific American of December 27 
last. Others may be found described in various patents 
which Captain Eads has taken out. If there is any one 
individual who has done more than Captain Eads to 
establish rhejfact of the practicability of taking ships 
over such placed as the Isthmus of Florida and Tehuan- 
tepec, it ought to Be made known, so that no injustice 
may be done. 

Many able engineers believe that the Ship Railway 



Polishing Materials. ^- 

The following account of materials used for polishing 
is for the most part extracted from Holtzapffel's Turn- 
ing and Mechanical Manipulation : 

Buff Leather, glued to a flat surface, or to the edge 
of a revolving disk, is used with emery, crocus, rotten- 
stone, and other powders. 

Charcoal is much used by steel and copper plate en- 
gravers. That made by burning elder without access 
of air is considered the best, but willow and elm have 
also been recommended. 

Diamond, in the form of powder, is used by lapida- 
ries and engravers and watch jewel makers. The 
latter obtain the diamond bort that is rubbed off stones 
in faceting, and they separate it into various degrees 
of fineness by decantation. 

Diamantine, sapphirine, rubitine, etc., are names 
given to various chemical preparations for polishing, 
to be obtained at the tool shops. They must not be 
assumed to consist in any way of the jewels from which 
their names are derived. 

Emery. — At the present day oilstone dust is very fre- 
quently replaced by emery with oil or water, especially 
in clockwork. Any required degree of fineness can be 
obtained by decantation. Emery dust is sometimes 
used in place of rouge for polishing. The solid emery 
wheels and sticks, that are now common to the trade, 
work rapidly, but they have the disadvantage of heat- 
ing steel, and many of them soon become pasty. The 
heating renders them less suitable for grinding gravers, 
but they are very convenient for roughly shaping steel 
work, or removing the hard surface caused by the ap- 
plication of heat. 

To Make Emery Paper. — If occasion requires it, this 
can be done as follows: Fix a sheet of stout blotting 
paper on a board, gluing it round the edge. Having 
put emery powder into a sifter the mesh of which has 
the requisite degree of fineness, and rapidly covered 
the paper with thin hot glue, shake the sifter lightly 
over the paper until it is evenly covered, and leave to 
cool. When dry, detach the paper and shake it vigor- 
ously to detach loose grains. 

Hone Slates. — Under this heading are included a 
great variety of stones used for smoothing and polish- 
ing. 

Blue Polishing Stone is much used by jewelers, 
clockmakers, and others. It is recommended for use 
in spotting and for polishing wheels. 

Oilstone. — This forms the quickest cutting whetstone 
known. Oilstone slips are used by watchmakers after 
the manner of files. Oilstone powder or dust is much 
used in the earlier stages of polishing, and is prefer- 
able to emery in that it does not leave particles em- 
bedded in the surface of the metal. On pewter laps 
it may also be employed for polishing steel work. 

Oxides of Iron. — Under this head are included the 
several materials known as crocus, rouge, red stuff, 
colcothar of vitriol, etc. It . is advisable to remove 
gritty particles from these materials before using, by 
decantation. 

Pumice Stone is extensively used for polishing cut 
glass, and is applicable to brass and other metal work. 

Putty Powder is oxide of tin, or more commonly, of 
tin and lead in varying proportions. The whitest kind, 
provided it be heavy, is considered the best. 

Rottenstone. — This variety of tripoli is of the greatest 
value for-polishing"brass work, silver, glass, and even 
the hardest stones. 

Tripoli is of a grayish yellow or red color, and con- 
sists mainly of silica. Its principal use is in the pol- 
ishing of hard woods. 

Whiting is common chalk ground, washed to remove 
sand, etc. , and dried in lumps. 

Polishing Stones. — The following method is de- 
scribed by M. Cadot for preparing these stones, which 
are very useful for polishing a wheel that is not riv- 
eted to its pinion. Carefully select a blue stone. 
After dressing its surface, smooth it with emery paper 
of gradually increasing fineness. Saturate the sur- 
face with oil, and rub it with a common piece of rough 
sapphire, one face of which is flat and partly smoothed, 
until the surface of the stone is hardened. 

Such a stone is used dry. The wheels must pre- 
viously have been carefully smoothed, since the stone 
does not abrade the metal. If care is taken to avoid 
scratches, the surface will last for a long time, although, 
of course, it is only serviceable for gold, brass, nickel, 
or metals of a similar degree of hardness. 

The several materials used for polishing must be 
kept carefully packed (glass stoppered bottles. are pre- 
ferable), as a few grains of dust or foreign bodies will 
suffice to prevent the operation of polishing from being 
successful. Polishers should be filed very smooth with 
a perfectly clean file that is not quite new. Files that 
are dirty or new will deposit small hard particles of 
dirt, or cause pieces of the points of their teeth to be- 
come embedded in the surface of the polisher. 



preparation of polishing materials. 

Decantation. — This consists in causing a material in 
a fine state of subdivision to fall slowly through a 
liquid with the view to separate particles of various 
degrees of fineness by taking advantage of their dif- 
ferent rates of descent. 

The watchmaker should prepare all his smoothing 
and polishing materials, etc., by decantation. He 
will by this means obtain them in grains that are 
much more uniform in size, of any degree of fineness, 
and free from hard or large particles. 

The operation is exceedingly simple. The material 
having been pounded under a hammer or otherwise, 
is thrown into a vessel more or less filled with a liquid 
— water, oil, etc. After being thoroughly stirred, it is 
allowed to partially settle, and the liquid is care- 
fully poured into another vessel. All the coarse heavy 
grains will be found as a residue in the first vessel. 
They are collected and used for coarse work. After 
again stirring and leaving to settle for a longer period, 
the liquor is again poured off, and the powder thus 
separated will be the second degree of fineness, so 
that it may be termed No. 2. By successive operations 
in which a gradually increasing interval of time is al- 
lowed, Nos. 3, 4, etc., can be obtained, that is to say, a 
series of powders of the same material, but presenting 
a greater degree of uniformity in the size of grains and 
of gradually increasing fineness. It may be observed 
that when the powder of the requisite degree of fine- 
ness is nearly attained the mass should be left to set- 
tle until the following day, or rather until the fluid is 
clear; then decant carefully, so as not to lose any of the 
deposit. 

When treating a material that is soft and friable, it 
should be crushed between the fingers, as by using a 
hammer hard grains of foreign matter might be acci- 
dentally intermixed. 

Oil may be used for decanting diamond powder or 
oilstone dust for smoothing; water for rottenstone or 
tripoli; alcohol for hartshorn, etc. 



Swiss Watches for the American Market. 

United States Consul Gifford, of Basle, writes that for 
the fiscal year ended June 30 last there has been a net 
decrease of exports of $740,612.72, or nearly 15 per cent 
as compared with the preceding year. This decrease 
is chiefly attributable to the diminished exportation of 
watches and watch materials from the consular agency 
of Chaux deFonds, which was $500,000 less than during 
the preceding year. That this branch of exportation 
will continue to decline in consequence of the rapid de- 
velopment of the corresponding industry in the United 
States, until it ceases altogether, cannot be assumed 
with entire confidence. As is well known, the Swiss 
have once recovered their lost ground in this direc- 
tion. Having seen their American market almost 
escape them after the Centennial Exhibition of 1876, 
they were able, by the employment of the greatest 
energy, perseverance, and skill, to regain what they 
had lost, and even to increase their export of watches 
to a point never before reached. In 1882 this amount 
was $2,268,731.79 in this district alone. 

This point may never be reached again, but the 
Swiss will not surrender their American market with- 
out a renewed struggle. They will in this be seconded 
by many circumstances which are favorable to their 
supremacy in this branch of production. The prin- 
cipal advantage is the low rate of wages which 
must be accepted by men occupying the sterile 
valleys of the Jura, where agriculture is impossible, 
and where they have been from their childhood de- 
voted to this one calling. They must make watches; 
if not for good wages, then for poor wages. 

It might be supposed that only the "higher priced 
merchandise and timepieces of special construction 
and extraordinary precision could now find a sale in the 
United States, considering the immense numbers of 
low priced articles produced by our manufacturers. 
But such is not the case. Very large shipments of so- 
called watches, invoiced as low as 10 francs each, and 
even lower, "still go forward. A suspicion of gross un- 
dervaluation naturally arose under these circum- 
stances; but a personal investigation and examination 
of the books and original accounts of manufacturers 
led to the conclusion that watches can be, and are, pro- 
duced at these seemingly impossible prices. 



The Spanish Earthquakes. 

Commencing on December 25, a series of earthquake 
shocks was felt during several days over a considerable 
portion of Spain, which were attended with great loss 
of life and destruction of property in the southeastern 
provinces of Granada and Malaga. The inhabitants in 
many cases fled from their houses and camped in the 
fields. In the province of Granada over 900 lives were 
lost, and in the town of Alhama, in that province, four- 
teen hundred houses were destroyed. In many other 
towns houses were thrown down and walls cracked, 
with more or less loss of life. The shocks continued in- 
termittently for ten days, the people being greatly ter- 
rified, and resorting to prayers, religious processions, 
and Te Deums throughout most of Andalusia. 
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NEW ROADWAY BRIDGE. 

The new roadway bridge over the river Ouse at Bed- 
ford, illustrations of which we give, has been now com- 
pleted and, amid great rejoicings, formally opened. The 
bridge consists of one central span and two smaller 
side spans, the distance between the faces of the north 
and south abutments being 200 ft. The arches are 
segmental, and consist of four central wrought iron 
ribs, spaced 5 ft. apart, to carry the vehicular traffic, 
and two outer ribs to carry the parapet and passenger 
traffic. The main ribs of the central span are made of 
4 angle irons 4 in. by 4 in. by {^ in. and two web plates 
\l in. thick; the horizontal member consists of two 
angle irons 6 in. by 4 in. by % hi., with braced span- 
drels of channel iron 5 in. by 4J^ in. by 23 lb. The other 
ribs are of the same construction, with the thicknesses 
reduced in proportion. All the ribs are well braced 
laterally with angle iron 3 in. by 3 in. by J^ in., and 
rest upon strong cast iron skewbacks let into the Bram- 
ley Fall springings. The outer ribs are fitted with or- 
namental cast iron spandrels and cornice, as shown in 
our illustration, and surmounted with a handsome 
parapet railing. The flooring of the bridge is made of 
Westwood and Baillie's corrugated plates 6J| in. deep, 
and covered with asphalt and concrete, on which is 
laid the macadam. The clear width between the in- 
side of parapet railing is 35 ft., with footways 7 ft. 
wide. 

The foundations have been taken down to the rock, 
which lies about 12 ft. below the surface. The piers 
and abutments are made of Portland cement concrete, 
in the proportion of from 7 to 10 to 1, according to the 
position, and are faced with 14 in. and 9 in. brickwork 
up to the springings, and above with Darley Dale stone 
from Mr. Boden's quarry, the pilasters of the piers and 
abutments being entirely of this stone. Ornamental 
cast iron lamps are fixed to the cap of each of the pilas- 
ters. The bridge is approached on the north side by a 
new road, with a gradient of 1 in 87, having slopes of 
\% to 1, and fenced with Baltic red wood posts 9 ft. 
apart, with three angle iron rails. The approach on 
the south side has a gradient of only 1 in 127, and has a 
close wooden fence on one side 5 ft. 9 in. high, and a 
paneled brick wall on the other, on the top of the re- 
taining wall. This retaining wall, which is about 15 ft. 
high at the abutments, is built of cement concrete 10 to 
1, faced with white brickwork 14 in. and 9 in. thick, 
having a batter of 1 in 12, and was necessary on account 
of the contiguous property. 



as it is within his original estimate. This cost is ex- 
tremely low, and considering the amount of labor ne- 
cessary for such a class of bridge in comparison with the 
weight, it will be found to compare most favorably 
with any existing structure, either at the rate per ton 
or per superficial foot of space covered. The north ap- 
proach is 530 ft. long, and the south one 576 ft., and 40 
ft. wide, having footways 8 ft. wide paved with York 3 
in. tooled flagging, and the roadway of macadam. The 
river Ouse has also been very much improved near the 
bridge, from plans prepared by Mr. Webster. — The En- 
gineer. 

■ -»<« > »■ 

STEAM BELL FOR LOCOMOTIVES. 

The secondary railways of the rural districts of Aus- 
tria have neither gates nor guards at crossings, and 




LOCOMOTIVE STEAM BELL. 

are as open as tramways. It is therefore necessary to 
take special precautions to prevent accidents and give 
warning of the approach of a train at a sufficient dis- 
tance from the crossing. For this purpose preference 
is given to bells rather than to whistles, as the latter 
have the inconvenience of frightening horses. The an- 
nexed figure shows the arrangement of the steam bell 
adopted upon Austrian locomotives. It is of the simplest 
construction possible. It consists of a cylindrical cast 
iron reservoir, A, slightly tapering at its upper part 



fore the steam can escape, and to thus regulate the 
fall of the clack and the density of the blow. The lat- 
ter is still further increased by means of a spring 
which prolongs the lever, and acts at every rise of the 
valve in such a way as to accelerate the fall. The 
starting and stoppage are effected by the simple man- 
euver of a cock; but since a certain condensation occurs 
in the cylinder, A, every time the bell is rung, this cock 
is so arranged that in a position of rest it shall estab- 
lish a communication of the cylinder, A, with the ex- 
terior, through a small aperture, and thus allow all the 
water of condensation to flow out. 

Upon varying the pressure and the aperture of 
the cock, the number of blows per minute may be made 
to vary between 130 and 240. — La Nature. 



Automatic Arctic Exploration, 

The Chicago Current says: Probably the most won- 
derful thing in connection with the whole sad history 
of Arctic exploration is the recent discovery of an ice- 
floe in the waters of Davis' Strait — west of Greenland — 
which had drifted from a point in the Arctic Ocean 
northeast of the Lena delta — where the crew of the 
Jeannette divided into three parties and took to the 
open waters — to the southernmost point of Greenland, 
and north again to Baffin's Bay. Upon this floe were 
a corpse and many indubitable relics of the expedition, 
including an article of wearing apparel marked with 
the name of seaman Noros, who, it will be remembered, 
in company with seaman Nindermann went a few miles 
ahead of poor De Long, and lived to write the most ex- 
traordinary experience ever penned by a human hand. 
Had these two simple seamen been able to tell, in the 
Siberian tongue, that their comrades were only eleven 
miles back, the whole De Long party would have lived 
to join Melville and Danenhower. 

Now, the floe discovered by the Greenlanders has, 
perhaps, crossed directly over the North Pole. From 
the Jeannette floe to the southern point of Greenland, 
in a direct line across the Pole, is 3,500 miles, but by 
way of the northern shore of Asia and Europe — past 
Cape Northeast, Nova Zembla, Spitzbergen, and Ice- 
land, and north again into Baffin's Bay — would be a 
distance of at least 6,000 miles. Scientifically, the life of 
a moving ice-floe for so many years, and its migration 
from one side of the world to the other, ought to fur- 
nish suggestions and data more valuable than all the 
other fruits of polar research combined. Self-register- 




ROAD BRIDGE OVER THE OUSE AT BEDFORD. 



The works have been designed by Mr. John J. Web- 
ster, Assoc. M. Inst. C. E., of Stephenson Chambers, 
Liverpool, who also superintended the construction and 
erection. The contractors for the masonry, brickwork, 
and concrete, etc., were Messrs. S. W. Pilling & Co., of 
Manchester and Bolton; and for the ironwork, Messrs. 
Goddard and Massey, of Nottingham; and great credit 
is due to them for the excellent manner in which they 
have completed their contracts. The whole cost of 
the works, exclusive of the purchase of land, has been 
about £8,000; which must be gratifying to the engineer, 



and closed by a valve, B, upon which is fixed, at the 
end of a lever, a hammer, D, which strikes the bell, C. 
The steam enters through a small lateral tube situated 
at the lower part of the reservoir. As the aperture to 
which the valve, B, is applied has a much larger dia- 
meter than the steam tube, it results that the steam es- 
capes from the cylinder more rapidly than.it enters. 
Every time the valve opens, the pressure lowers and 
causes it to fall back, and the hammer is thus made to 
strike the bell. The valve is provided internally with 
a collar that allows it to travel a certain distance be- 



ing meteorological apparatus, and possibly gauges of 
the miles traveled, may in the future reveal to the in- 
vestigators what the sacrifice of thousands of lives has 
otherwise failed to discover. 



A Waterproof Varnish for Paper. 

One part dammar resin and six parts acetone are di- 
gested in a closed flask for two weeks, and the clear 
solution poured off. To this four parts of collodion 
are added, and the whole is allowed to clear by stand- 
ing. 
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A STUDY OF THE NAVIES OF ANTIQUITY. 

When we study the history of the first Punic war, and 
endeavor to get an idea of the maritime operations that 
had so greftt an influence upon the result of the contest, 
we are struck by the want of accordance that is re- 
vealed upon every page between the elements 
of the drama whose phases we are follow- 
ing. The ports contain no fleets; the days are 
not long enough for the maneuvers described; 
the effective material is out of all proportion to 
the population of the two republics; and the 
power of production of the dockyards that had 
scarcely been created exceeds that of all the 
arsenals of Europe combined. 

Historical criticism is powerless to explain 
such contradictions or to rectify such errors. A 
single version exists, which is repeated by old 
writers with few variations, and which has been 
accepted by modern writers with a unanimity 
that proves an identity of origin much more 
than a faithfulness of the narratives. 

Technical criticism puts us into a dilemma. 
Either we must believe that the Romans were 
supernatural beings — a fact that would add 
nothing to their glory — or else Polybius has not 
wished to deny those too nattering traditions of 
a people whose involuntary guest he was, and 
whom he passionately admired. 

If, after establishing the error, we seek the 
cause of it, if we accept all that is plausible and 
throw out only the contradictory facts, if we reduce to 
a minimum the doubt that it is necessary to undergo 
and the negatives to which we are inevitably led, we 
find that the entire difficulty is summed up in a single 
question, and one that belongs to the domain of naval 
archisology. 

Is it or is it not true that the quinqueremes con- 
structed by the Romans when they undertook to create 
a navy, were ships that carried a crew of from 400 to 500 
men, that displaced 500 tons, and that were analogous 
to those Greek penteconters which we have seen figur- 
ing at the battle of Ohio? As regards this, Polybius is 
explicit, and it is necessary either to discuss his compe- 
tence or to believe with Enneus Florus in the interven- 
tion of the gods. 

When we undertake to restore the galleys that were 
victorious at Myle and Ecnomos, we find no positive 
documents that permit of bringing the Athenian trireme 
to life again, and at the same time the types that pre- 
ceded and followed it. We know that the first Roman 
galleys were imitations of those of the Carthaginians, 
a nation of merchants, who lorded it over the entire 
west basin of the Mediterranean; we know that they 
were constructed and armed in immense numbers, in a 
very short time, .by a people who possessed no dock- 
yards, no tools, and no supplies; we know about their 
navigation and their prowess; and we can still study 
the configuration of the shores where the fleets were 
hauled up on land without preparations. 

This is enough, in proceeding by exclusion, to estab- 
lish the general characters of the vessels which figured 
in the first Punic war. In uniting such characters by 
an estimate and a sketch, we get the boat shown in Fig. 
1 — a decked bark 65 feet in length, of 45 tons displace- 
ment, and having a normal crew of 70 men. Its pro- 
pelling apparatus consists of five large oars on each 
side. It is a construction which recalls at one and the 
same time the Spanish balancelle, the Ligurian tartan, 
and that heraldic galley which painters and sculptors 
have undoubtedly borrowed from some tradition of re- 
mote times. Without desiring to enter into details 
that would be out of place, 
without pretending to an 
accuracy that the subject 
does not admit of, I shall 
compare this quinquereme 
with the penteconter of 300 
rowers described by Poly- 
bius, and I shall set them 
opposite each other in a 
narrative given by that 
author himself. It is one 
of the clearest and most in- 
teresting of his history. 

The Battle of Drepana.— 
The Romans had been lay- 
ing siege to Lilybseum (Mar- 
sala) for more than a year. 
Drepana (Trapani) and 
Lilybseum were the only 
ports that remained to the 
Carthaginians in Sicily. 
They held possession of 
the last named city because 
nature had endowed it 
with an excellent port, easy 
to defend, and very well ar- 
ranged for the use of the 
galleys. Hannibal, the son 
of Hamilcar, had been sent 
to succor the place, and 
many deadly fights had 
taken place between the 



two armies. The besieged had several times vainly at- 
tempted to destroy the engines of the besiegers, when 
one day there arose a violent tempest that favored their 
designs. They made a sortie, and, after a bloody com- 
bat, in which the Roman army met with great losses, 




Fig.3.-0RDEB OF BATTLE OF THE KOMAN AND CARTHAGINIAN 

FLEETS. (A. Carthaginian Galleys. C. Roman Galleys.) 



the works were overturned and the engines burned, so 
that the walls of Lilybseum could be rebuilt. 

Polybius says (Lib. I.): "When it was learned at Rome 
that the greater part of the crew belonging to the fleet 
had perished, either in the defense of the engines of 
war or in the operations of the siege, a draft of sailors 
was quickly made, and ten thousand sent to Sicily. 
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Fig. 2.-MAP OF SICILY. 

They traversed the strait and reached camp by land. As 
soon as they had arrived, Consul Publius Claudius 



forcements, he doubtless believed them incapable, after 
the losses that they had undergone, of setting out with 
their vessels. The tribunes shared the opinion of the 
Consul, and so the galleys were manned with the old 
and new crews, and volunteers, taken from among the 
best soldiers of the army, being seduced by 
hopes of rich booty after a short sail, em- 
barked along with the rest. 

"All being thus arranged, the Roman fleet 
set sail at midnight, unbeknown to the Cartha- 
ginians, and followed the shore in silence, leav- 
ing land to the right. At daybreak the galleys 
of the vanguard were perceived from Deprana. 
Adherbal, very much surprised at their arrival, 
but at once comprehending the designs of the 
Consul, resolved to risk everything rather than 
allow the city to be besieged. He therefore 
hastily assembled the sailors upon the shore, and 
sent heralds to all quarters in order to convoke 
the mercenaries. As soon as all had assembled, 
he gave them to understand, in a few words, 
that if they desired to fight they could count on 
a victory, while that if they shrank before the 
present danger they would expose themselves to 
all the miseries of a siege. As they all showed 
themselves to be full of ardor, and asked to be 
led to the enemy, Adherbal congratulated them 
and ordered them to embark and follow his gal- 
ley. He at once set sail, and led his fleet under 
the rocks that skirted the entrance to the port 
on the side opposite that by which the Romans were 
beginning to enter. 

" Consul Publius, seeing that the Carthaginians, con- 
trary to his expectations, were neither surprised nor 
frightened at his arrival, and that they were disposed 
to fight, gave orders to his galleys (some of which were 
already in the port, and others on their way thither) to 
put about, and make for the open sea. It resulted that 
between those that had crossed the pass and those that 
had reached it there was great confusion, followed not 
only by disorder among the crews, but also damage to 
the oars. Meanwhile the captains, in measure as the 
vessels became extricated, had them put into a line 
along the shore, with the rostrum toward the enemy. 
Publius, in his order of sailing, had placed himself in 
the last row, and it followed that, according to the 
formation that he had planned, he was at the extremity 
of the left wing. 

" Adherbal, having taken five swift galleys, flanked 
the left of the Roman army, and then arranged his gal- 
leys in a line fronting the open sea. At the same time 
he sent orders to all the vessels that followed him to 
imitate his maneuvers. As soon as his whole fleet was 
thus formed, he gave the signal to advance against the 
enemy (Pigs. 2 and 3). During this time the Romans 
remained along the shore awaiting the sortie of their 
last galleys from the port. From this it resulted that 
the Roman fleet, being inclosed between the enemy and 
the coast, fought at a great disadvantage. 

"As soon as the two lines had drawn near one 
another, the praetorian galleys hoisted their flags, and 
the light began. In the beginning the contest was 
nearly equal between the soldiers, who were the picked 
men of the two armies; but since the Carthaginians 
soon occupied a better position, the advantage began to 



called the tribunes together, and told them that the oc- ' turn in their favor. They excelled in quickness and in 



casion was favorable for attacking Drepana with the 
entire fleet; that Adherbal, general of the Carthaginians, 
to whom was confided the defense of that city, must 
think himself secure against such an undertaking; and 
that, not knowing that the Romans had received re-en- 




Fig, l.-A ROMAN QUINQUEREME AT THE EPOCH OF THE BATTLE OF DREPANA. 



ease of evolution, because of the lightness of their keels 
and of the experience and skillfulness of their oarsmen. 
Having formed their line of battle toward the open sea, 
such galleys as became too closely pressed could easily 
retire to the rear of the line, because of their speed; 

while the Roman galleys, 
when they darted forward 
in pursuit of an adversary, 
and it afterward became 
necessary to ' fall back in 
order to avoid the oblique 
attacks of the enemy who 
surrounded them, turned 
sidewise, and in this posi- 
tion, heavy and badly 
maneuvered, received 
shocks that ended in sink- 
ing them. A large number 
was destroyed in this way. 
With the Carthaginians 
it was entirely otherwise; 
if one of their vessels was in 
danger, one of its, neigh- 
bors came to its aid and 
towed it toward the open 
sea. As for the Romans, 
they were fighting too near 
land to move back, and 
when a galley was loaded 
in front and pushed by the 
prow, it stranded astern or 
broke on the reefs of the 
coast. The Romans could 
not attempt passages 
through the line, or an at- 
tack after- an inversion of 
the ships that were already 
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engaged (maneuvers that are so important and effica- 
cious), because of the heaviness of their keels and want 
of skill of their oarsmen; neither could they extend aid 
to those who were closely pressed, by crossing them 
astern, seeing that they were too near shore and that 
there was no room between them and land. 

" The Consul, seeing that the battle was lost, and the 
majority of his galleys were stranded on the coast, es- 
caped with thirty vessels of his left wing in keeping 
close to the shore. The Carthaginians took all the rest, 
ninety-three in number, with their crews, only a few 
men from which escaped by jumping ashore after the 
stranding of their vessels." 

The foregoing narrative may be summed up as fol- 
lows: 

The Romans having suffered such losses that it was 
impossible for them either to continue the siege of Lily- 
bseum or to menace Drepana, ceased all aggressive ope- 
rations, and drew their quinqueremes ashore in the 
vicinity of their camps, A A (Fig. 2), so that they were 
unexposed to bad weather and the enterprises of Ad- 
herbal. In this situation Claudius received a re-enforce- 
ment of 10,000 men. Out of this number, raised in 
haste, we may suppose that 6,000 were ready to embark 
upon their arrival. To this 6,000 he added 3,000 sailors 
belonging to the old crews and 3,000 picked soldiers, 
and with this 12,000 men made up his armament of 123 
galleys, which thus had complete crews and supple- 
mentary soldiers. At the approach of night he put his 
fleet upon the sea, and at one o'clock in the morning 
set out from the point, A', hugging the shore and sail- 
ing slowly. His vessels, according to the custom of the 
times, were formed into a file by platoons. As the lat- 
ter consisted of four galleys, and the interval between 
them was 262 feet (the minimum distance that permit- 
ted the file to pass to a line of battle), the length of the 
column was 9,184 feet, or about a mile and three-fifths. 

At five o'clock in the morning, the speed being two 
knots per hour, the vanguard was at B, five miles from 
Drepana, and at this moment was sighted by the Car- 
thaginians. Adherbal at once took his measures; he 
collected the crews, launched such of his galleys as had 
been hauled up to dry, and called together the mercen- 
aries that were scattered throughout the city. At seven 
o'clock he set sail, ran by the walls of the city, and 
steered toward Columbaja, E, a rocky island that cov- 
ers the entrance to the port. During this time the 
Roman galleys had increased their speed, and at seven 
o'clock the vanguard entered the port, P, leaving the 
island, I (Fig. 2), to the left. P. Claudius, who was in 
the rear guard, saw the movement of Adherbal's fleet, 
and, comprehending its import, ordered his galleys to 
put about, and tried to arrange them in line of battle. 
The combat took place along the line, 1 1 (Fig. 2), under 
conditions and with results that we have seen. 

All these facts in their entirety hold together admir- 
ably, and their probability is perfect on condition that 
the quinqueremes of both fleets in no wise resembled 
those of which Polybius (in his chapter on the battle of 
Ecnomos) has given the equipment. In fact, if each 
quinquereme had been provided with 500 men, the Con- 
sul could not have manned the 123 with less than 
60,000 sailors and soldiers, inclusive of the volunteers. 
The 10,000 recruits derived from Rome would have been 
but a small complement, and Adherbal would not have 
dwelt in the confidence that P. Claudius supposed. On 
another hand, if quinqueremes of such dimensions had 
been hauled ashore, he could not have launched them 
without preparations and unbeknown to the Cartha- 
ginians. As for these latter, who, according to the 
Greek historian, were of the same strength as the 
Romans, it is clear that they could not, in two hours, 
have put 50,000 men into galleys which, even supposing 
them afloat, could not be manned rapidly, inasmuch 
as their draught was such that they could not be 
reached without the aid of row-boats. In whatever 
way we look at the operation against Drepana, all is 
easy and simple if we suppose the quinqueremes to 
have been barks ; but all is impossible if they were 
large ships. 

A comparison of the circumstances attending the bat- 
tle of Chio with those of the battle of Drepana renders 
these conclusions still more obvious. At Chio we see 
old navies — fleets created by secular industries — in com- 
bat. If the cataphracts of Attalus, of Philip, and of 
Rhodes were barks, the narrative of Polybius has no 
longer any sense. At Drepana, on the contrary, as at 
Myle and Ecnomos, we find multitudes whose con- 
struction, movements, and enterprise are only com- 
prehensible on the supposition that the unity was small. 

There remains one difficulty. Polybius says (and no 
one challenges his testimony) that the Romans made 
their debut in naval construction with penteconters 
carrying 300 rowers and 120 soldiers, and that they 
built and armed 220 of these in three months, and that 
the battlefield of Ecnomos saw 700 galleys and 300,000 
combatants. Are we obliged to believe this ? Is a great 
historian by rights infallible ? For my part, I think 
there are errors that must be fought, whatever be the 
name by which they are signed. In order to admire, it 
is necessary to understand, and great examples are use- 
ful to those only who believe in the possibility of fol- 
lowing them.— Rear Admiral Serre, in La Nature. 



Exhibition of American Goods in Chili. 

In these days of overproduction and high tariff, 
when our manufacturers are surrounded, as it were, 
with a high wall which effectually prevents their leav- 
ing the country, it is gratifying to know that there 
exist nations, at least on the Spanish Main, that have 
confidence in our ability to compete with Europe in an 
open market. In a circular which lies before us, Ame- 
rican manufacturers are cordially invited to exhibit 
their wares at a Permanent Exhibition of American 
Manufactures and Machinery soon to be opened at 
Santiago, Chili. 

Speaking of the Chilian market, the circular says: 
" There are two obstacles which have hitherto prevent- 
ed the development of our trade with Chili — one is our 
own high tariff, and the other is the lack of exact in- 
formation in Chili as to the character and cost of our 
manufactures and machinery." It goes on to express sur- 
prise that of the $34,000,000 annual Chilian imports, the 
United States should have contributed only $2,000,000, 
one-half of which is represented by petroleum and lum- 
ber. Yet it is not so very surprising, nor are the causes 
which have led to the decline of our trade with Chili 
far to seek. Aside from tariff difficulties, which it is not 
the purpose of this article to discuss, there are other 
difficulties which make introduction of American goods 
difficult. 

There is hardly a town in South America where 
European merchants are not to be found. These deal 
in European fabrics and manufactures from choice, and 
could hardly be expected to assist in demonstrating the 
excellence of American goods. As a result, the natives 
know little or nothing of them, and it is with a view of 
presenting them to their attention that the exhibition 
at Santiago is to be established. 

There is a good reason to believe that a large quan- 
tity of American goods could even now find a market in 
Chili and other South American countries, if only their 
excellence could be demonstrated on the ground. It 
will interest the manufacturer to know that there is at 
present a large and greatly increased demand in Chili 
for cotton manufactures, agricultural and mining ma- 
chinery, rolling stock, all kinds of hardware, furniture, 
scientific apparatus, canvas, and naval stores. 

Americans have made great efforts in Mexico, and ex- 
pended many millions in building railroads, yet the 
Chilian trade is almost twice as large as the Mexican. 

Only a little over thirty years ago we had 25 per cent 
of the Chilian trade, but now only 4 per cent. Chili to- 
gether with the whole South and Central American 
coast is a natural outlet for our products, and it is 
gratifying to see projects like this Permanent Exhibi- 
tion of American Manufactures and Machinery set 
afloat with the commendable purpose of introducing 
American goods in a strange market. 



reduced to one ten-thousandth. When, on the contrary, 
the speed is too low, or the load relatively too heavy, 
the unctuous matter may be expelled. The friction 
then becomes immediate, with a coefficient rising to 
one one-hundredth or one-fifth. M. Hirn points out that 
these views are supported by some observations of M. 
Deprez, who found that the coefficient of friction of a 
given machine, determined for a certain velocity and 
state of lubrication, diminished as the speed increased 
and the oil became warm; while, when the velocity was 
much diminished, the lubricant was no longer drawn 
between the surfaces in sufficient quantity, and the con- 
tact became as metal to metal. 
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Nickel on Zinc. 

According to a process for nickelplating zinc, de- 
scribed in the Journal of the Society of Chemical In- 
dustry, the zinc is cleaned by dilute hydrochloric acid 
and thoroughly washed. It is then hung in the nickel 
bath for a short time, and on taking out is rinsed and 
thoroughly scraped, so removing all that does not ad- 
here firmly. This is repeated till the zinc is covered 
with a thin film of nickel, which can afterward be made 
as thick as required. The suitable current strength is 
easily found. When the zinc is once thoroughly covered, 
the current may be increased without any risk of peel- 
ing off. 

.»<«»». 

Friction. 

M. Hirn communicates to the Academie des Sciences 
some observations on friction, with particular reference 
to machines and motors. He has arrived at the conclu- 
sion that there is a great difference between the friction 
of two surfaces sliding one upon the other, according as 
they are dry or separated by a layer of lubricating ma- 
terial. In the case of what he calls the immediate fric- 
tion of bodies (i. e. , those surfaces which are dry), the 
coefficient of friction is independent of velocities, 
areas, or load. It is otherwise with the other order of 
sliding bodies, in which, as is generally the case, the 
surfaces are separated by an unctuous layer. Here the 
coefficient of friction is always a function of the ve- 
locity, the load, and the extent of the sliding surfaces. 
It is difficult to arrive at the exact laws which regulate 
the phenomena. The quantity of lubricant drawn un- 
der the rubbing surfaces by their movement, the tem- 
perature of the lubricant, etc., are capable of modifying 
the value of the coefficient of friction many times in the 
course of a single experiment. 

It may be broadly stated that, in the general con- 
dition of ordinary machines, the power necessary to 
overcome friction is proportional to the square roots of 
the sliding surfaces and of the load, and (when the lu- 
brication is abundant) to the velocity. The influence 
of velocity is above all complex. With great veloci- 
ties; or at least when the loads are light in comparison 
with the frictional surfaces, a great number of liquids 
very different from oils or fats become lubricants. Air, 
under certain conditions, and whenbrought in sufficient 
quantity between the sliding surfaces, becomes the best 
of lubricants; the coefficient of friction being thereby 



Electric Lights for Private Swellings. 

Perhaps the most perfect method of utilizing electri- 
city for household purposes is the installation recently 
put in at the residence of Mr. E. H. Johnson, in this city, 
President of the " Edison Company for Isolated Light- 
ing." Arranged in one corner of the house cellar is a 
30 horse power engine running noiselessly at a speed of 
290 revolutions per minute, connected by an 8 inch belt 
with an Edison dynamo of sufficient capacity to illu- 
minate three city dwelling houses from top to bottom. 

Wires lead from this machine to the various rooms 
of Mr. Johnson's house. Each floor is provided with a 
separate set of wires, safety plugs, and switches, and 
any chandelier or part of a chandelier may be instantly 
lighted or extinguished at pleasure. The exhaust 
steam of the engine is utilized to heat radiators in the 
cellar inclosed in air boxes, and heat the cold air, caus- 
ing it to ascend the original hot air flues built in the 
house. 

The condensed water from the radiators is returned 
to the boiler by a pump. When in full motion, the en- 
gine makes no noise that can be heard above the cel- 
lar. In the cellar the only sound was that of a slight 
flapping of the belt upon the engine pulley, and this 
Mr. Johnson expects to eliminate by the employment 
of a rope belt. 

Fixed in one corner of a billiard room in the base- 
ment was an Edison automatic circuit regulator, con- 
sisting of a device for automatically switching in or out 
more or less resistance coils to balance a few or large 
number of lamps. It was extremely sensitive, and ope- 
rated rapidly. From the regulator two main wires as- 
cend through the house with branches at each floor. 
Fireplaces in the different rooms were illuminated by 
a series of incandescent lamps, covered with small 
pieces of pink and red tissue paper, the appearance of 
which at a short distance closely resembled a glowing 
coal grate fire. 

The advantage the light possesses of illuminating 
pictures was shown by suspending a lamp in the inte- 
rior of a large painted porcelain vase; the picture stood 
out in fine relief. It has been found that colored glass 
globes for incandescent lights retain an increased 
amount of heat, and that a softer and more diffused 
colored light can be obtained by stretching over the 
glass a piece of colored tissue paper or silk fabric. The 
lamps in theaters are modulated in this way ; the 
changes of colored lights on the stage being effected 
instantly, and with as much facility as with gas. 

To illustrate some of the advantages of having an 
abundance of electricity in one's home, Mr. Johnson 
devised a method of illuminating at intervals a Christ- 
mas tree with myriads of different colored lamps. He 
had made specially a large number of small incandes- 
cent lamps of 3 candle power each, covered with differ- 
ent colored silk bags; these' were strung in vertical rows 
from the bottom to the top of the tree, a series of 4 
rows being connected to one conducting copper plate 
embedded horizontally in the bottom portion of the 
trunk of the tree. The upper ends of the series were 
connected to the opposite wire. There were six con- 
ducting copper plates on the trunk of the tree, three 
being arranged to be connected with one pole of the 
dynamo ; the other three with opposite pole. The 
same current which produced the light also propelled 
a small motor geared with cog wheels, and located un- 
der the platform. 

When the switch was turned on, the motor revolved 
the tree noiselessly and at a slow, uniform speed; at the 
same time connection was alternately made with the 
conducting plates on the tree trunk, thereby causing 
the miniature colored lamps over the surface of the tree 
to become alternately lighted and extinguished, from 
twenty to forly at a time. The constant changing 
of colored lights, combined with the rotary motion of 
the tree, produced a very novel and beautiful effect, 
which was enhanced as one saw it reflected in an adja- 
cent mirror. 

The quietness which prevailed throughout the house 
was of itself a surprise to many when told that a 30 
horse power engine was running at a high speed in the 
basement; and it proved conclusively that a decided 
advance has been lately made in isolated electric light- 
ing. 

«in» — ■ - 

Oysters are reported to be good for dyspeptics. 
They never produce indigestion, and are preferred by 
invalids when all other food disagrees with them. Raw 
oysters are used by singers for hoarseness. 
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The Identification of minerals.* 

A person's first thought on picking up some unknown 
mineral or rock from the roadside, the quarry, or the 
field, is, What is this? Whatis the name of this object? 
and, if he has no more knowledge of the mineral world 
than the majority of people, he will be unable to an- 
swer his query, unless the specimen should chance to 
be quartz, mica, or some such very common mineral. 

After the student ' of mineralogy has advanced far 
enough in his studies to become somewhat familiar 
with the subject, he begins to ask himself, when ex- 
amining some fragment of the mineral kingdom, Of 
what is this object made? What is its composition? 
and lastly occurs the question, How was it made? This 
article concerns itself only with the first of these three 
questions. It is well, perhaps, to say here that, in or- 
der to acquire a knowledge of the physical peculiarities 
of minerals sufficient for their identification, the stu- 
dent should familiarize himself, by frequent inspection, 
with the general appearance of all minerals that come 
under his observation, and especially the more common 
species, as quartz, feldspar, mica, hornblende, lime- 
stone, etc. It is very desirable for the amateur geolo- 
gist to have a collection of his own, of typical speci- 
mens of fifty or a hundred of the more common mine- 
rals and rocks, which, by the way, costs very little. If 
this is not convenient, he should not fail to visit the 
mineralogical collection in the rooms of some natural 
history society, which contains, in addition to all the 
common minerals, many rare and beautiful specimens 
from all parts of the world. It is only by careful 
study of the specimens themselves, object lessons, as it 
were, that any substantial knowledge of them can be 
gained. 

Minerals are identified, or determined, as mineralo- 
gists say, by first noting their physical peculiarities, 
and afterward ascertaining their chemical composition. 

We will now consider the physical characters of 
minerals: 

1. About the first characteristic of a mineral to en- 
gage our attention, is its color. Colors, as relating to 
minerals, are of two kinds, essential and non-essential. 
The essential color of a mineral is its color when in a 
pure state. The non-essential is mainly the color of 
the impurities contained in the mineral. The essential 
color is found by powdering the mineral or rubbing it 
on any hard surface, as unglazed porcelain. The pow- 
der thus obtained is called the streak, and although 
the non-essential color may vary greatly, its streak is 
always nearly uniform. A mineral shows its true color 
when powdered, for the same reason that muddy 
water becomes white when beaten into foam and made 
opaque. 

The essential color or streak of limestone is white or 
grayish white; its non-essential colors range from red, 
green, and yellow to blue, brown, and black. Common 
feldspar (orthoclase) may be white, gray, flesh red, or 
even green, as in Amazon stone, but its streak is un- 
colored. 

Metallic minerals, those in which metallic elements 
predominate, are always opaque, and generally have 
essential colors, while vitreous or glassy minerals, 
which are more or less transparent, often have non-es- 
sential colors, because we can see into them and discern 
the impurities. Magnetite (an ore of iron) is a metallic 
mineral, and its color and streak are both black. 

2. Closely related to color is the property termed lus- 
ter, by which is meant the quality of the light reflected 
by a mineral as determined by the character of its sur- 
face. The two principal kinds of luster are the metal- 
lic and vitreous. The former is the luster of all true 
metals, and of nearly all minerals which are chiefly 
composed of metallic elements. An example may be 
seen in galena. The vitreous luster is the luster of 
minerals in which the non-metallic elements prepon- 
derate, as in vitreous quartz. There are various other 
kinds of luster, as adamantine, the luster of the dia- 
mond; resinous, the luster of resin ; pearly, like pearl, 
as talc, pearl spar; and silky, as satin spar. When lus- 
ter is entirely wanting, a mineral is said to de dull, as 
chalk and kaolin. 

3. After the color, streak, and luster have been de- 
termined, the hardness is the next property that com- 
mands attention. In minerals there are all grades of 
hardness, from talc, which is impressible by the finger 
nail, to the diamond, the hardest of all known sub- 
stances. To facilitate the determination of this char- 
acteristic a scale of hardness has bee^devised, as fol- 
lows, beginning with the softest: 



1. Talc. 


6. Othoclase. 


2. Gypeum. 


7. Quartz. 


3. Calcite. 


8. Beryl or Topaz. 


4. Fluorite. 


9. Corundum. 


5. Apatite. 


10. Diamond. 



Of any two minerals that which scratches the other 
is the harder, and by testing an unknown mineral by 
those given in this scale its degree of hardness can be 
ascertained. For instance, if we have a specimen that 
scratches calcite, but is scratched by apatite, we esti- 
mate its hardness at 4, but if it should also be scratched 
by fluorite, we would place it at 3 '5. The hardness of 
all common minerals, however, as nearly as we need to 



* W. H. L., in Kansas City Review of Science. 



get it in order to identify them, can generally be deter- 
mined without recourse to the scale. The hardness of 
common window glass is about 6 '5, and any mineral 
that will scratch it must be at least as hard as quartz; 
and any mineral that can be scratched by a knife can- 
not be much harder than 5'5. By the judicious use of 
the point of a knife and a piece of glass one can soon 
learn to estimate hardness well enough for practical 
purposes. In general, different specimens of the same 
mineral vary but little in hardness. There are excep- 
tions to this rule, however, and some mineral species, 
as serpentine and calcite, vary greatly in this respect; 
the former ranging from 2"5 to 5 '5, and the latter from 
1 to 3-5. 

4. The specific gravity or weight of minerals is one 
of their most constant characteristics. It is more diffi- 
cult to discover, however, than hardness, and is there- 
fore of less practical value as an aid in determining 
species. If the specimen is not too small, its weight 
can generally be estimated with sufficient accuracy for 
practical purposes by lifting it in the hand. Barytes 
or heavy spar can be readily distinguished from all 
minerals which it otherwise resembles by its much 
greater weight. 

5. Most minerals occur more or Jess commonly in 
crystals, that is, in figures bounded by plane surfaces 
arranged regularly about a center. Minerals of the 
same species always crystallize in similar or allied 
shapes, and therefore the determination of the crystal- 
line form is an important aid in identification. For in- 
stance, iron pyrites commonly crystallizes in cubes, 
thus rendering it easy to distinguish it from copper 
pyrites, which it sometimes resembles. Tourmaline 
and hornblende, when occurring in small fragments in 
rocks, are very similar in appearance, but the tourmal- 
ine can usually be distinguished by its long, slender, 
triangular crystals. In order to recognize any but the 
simpler forms of crystals a knowledge of crystallogra- 
phy, the science " which treats of the forms resulting 
from crystallization," is necessary, but as most minerals 
commonly occur uncrystallized, we are often obliged to 
depend upon other characteristics, and the determina- 
tion of the crystalline form is seldom absolutely neces- 
sary. 

6. Cleavage, or the tendency of a mineral to break 
along certain planes, is a property closely allied to the 
crystalline form, and is frequently useful in the identi- 
fication of minerals. Common feldspar (orthoclase) can 
be distinguished from similar minerals by its peculiar- 
ity of breaking or cleaving in certain directions with a 
bright, even surface. 

7. When a mineral does not occur, as is commonly the 
case, in distinct crystals, its general structure should be 
noted, whether it consists of an aggregate of fine 
grains like granular quartz, or forms a compact mass 
like flint or chalcedony. Notice if it is made up of a 
number of slender columns like some tourmaline, or of 
fine fibers like asbestos or satin spar. Sometimes a 
mineral has a lamellar structure, consisting of a suc- 
cession of plates or leaves, like common mica. 'Again, 
it may be found in globular forms like marcasite (white 
iron pyrites), or in a shape resembling a bunch of 
grapes, termed botryoidal, like limonite or chalcedony. 
Minerals also occur coralloidal (coral-like) forms, as 
aragonite, or dendritic (tr ee-like) shapes, as magnetite 
(magnetic iron ore). Other species occur in stalactites 
or stalagmites, as limestone. 

There are also many other imitative shapes in which 
minerals aref ound, such as amygdaloidal (almond shap- 
ed), reniform (kidney shaped), capillary (resembling a 
thread or hair), reticulated (net-like), acicular (resem- 
bling a needle), etc. In short, a careful examination of 
the general structure and imitative shape, if any, of a 
mineral will often lead to its identification without 
further trouble. 

8. There are various other physical characters of 
minerals, such as magnetism, taste, odor, feel, tenacity, 
and phosphorescence, that are often useful in their de- 
termination. For instance, magnetite can be distin- 
guished from minerals which it otherwise resembles by 
its property of being attractable by a magnet or mag- 
netized knife blade; nativealumby its astringent taste; 
kaolin or clay by its peculiar odor; and the hydrous sili- 
cates—talc, serpentine, and chloride — by their smooth 
or greasy feel. When two pieces of quartz are rubbed 
against each other they will emit light, or are phospho- 
rescent. This is best seen in the dark. 

The determination of the physical characters of mine- 
rals is, generally speaking, sufficient for the identifica- 
tion of all common, and also many uncommon, species, 
but there are many others that need to be tested chemi- 
cally before their identification is rendered certain. 
This treatment is also necessary when the chemical 
composition of the mineral is to be ascertained, or the 
exact proportion of metal in an ore of silver, lead, cop- 
per, etc., determined. This latter process is called as- 
saying. 

We will now speak of the chemical characters of 
minerals. 

Treating the mineral with acid is usually the first 
step. Calcite or common limestone can be readily re- 
cognized by its lively effervescence when touched with 
hydrochloric (muriatic) acid, while in the mass, but 



dolomite or magnesian limestone will only effervesce 
when powdered. Other minerals require the use of 
strong or hot acid. In addition to hydrochloric, sul- 
phuric and nitric acids are often used. By the em- 
ployment of acids the degree of solubility is determin- 
ed, the presence of carbonic acid detected, and various 
other results obtained. After treatment with acids 
come the blowpipe tests. The mineral is placed upon 
charcoal, and submitted to the action of the flame of 
an alcohol lamp or gas jet directed upon it by the blow- 
pipe. The degree of fusibility is noticed, the color of 
the flame noted, and also the character of the subli- 
mates and the odor of the escaping gases. The mine- 
ral is heated in open and closed glass tubes, and then 
mixed with the fluxes — soda, borax, and salt of phos- 
phorus. By these and other methods of treatment, and 
reference to a set of tables on the determination of mine- 
ral species, the exact status of the specimen in hand is 
finally decided. 

The quantitative analysis of minerals, by which the 
precise proportion of each of their chemical constitu- 
ents is found, requires a still more careful examination 
and additional treatment. A few words on the identi- 
fication of rocks will not, perhaps, be out of place. To 
ascertain the peculiar species to which a rock belongs, 
it is only necessary to identify its constituent minerals, 
as, if we find a rock to consist of an aggregate of the 
minerals quartz and orthoclase promiscuously inter- 
mingled, we know it to be a binary granite; if it con- 
tains hornblende in addition, it is hornblendic granite. 
If a rock is composed of quartz and mica, it is mica 
schist; if a combination of hornblende and quartz, it is 
hornblende schist, and if it is simply a mass of grains of 
quartz firmly cemented together, we call it quartzite. 

Many rocks, however, are so fine grained that it is im- 
possible to distinguish the minerals of which they are 
made up, with the unaided eye. In such cases recourse 
is had to the microscope, which generally reveals the 
character of the constituent minerals without further 
trouble, but quite often we are obliged to go still fur- 
ther, and cut off a thin section or slice of the rock. This 
slice is mounted on a slide and carefully examined with 
the microscope, notice being taken of the reflected, 
transmitted, and polarized light, change of color, and 
various other peculiarities. The object is to ascertain 
the crystalline form, if any, of the minute particles of 
the minerals constituting the rock, the color, luster, 
and any other character possible. The science which 
treats of the determination of rocks by this method is 
termed microscopic lithology. Most specimens, how- 
ever, can be identified without the aid of the micro- 
scope, so that a knowledge of this branch of the science 
of rocks is not indispensable to the amateur geologist. 



A New Method of Preserving Hops. 

The deterioration which hops undergo when stored 
under existing circumstances is well known, and is a 
serious loss to hop merchants and brewers, and many 
have been the attempts to devise a method of keeping 
hops, or of extracting their essential principles. Un- 
fortunately, all preserved hops and so-called hop ex- 
tracts are deficient in some constituents, and have never 
been in favor or come into general use among the brew- 
ers of this country. 

A new method of extracting and preserving the essen- 
tial principles of hops has lately been devised by M. 
Louis Boule, of Bourges, and the brewers of Belgium 
and the North of France have, says the Brewers' Guard- 
ian, already begun to avail themselves of the inven- 
tion. It is well known that the fragrant aroma of the 
hop is for the most part contained in certain small 
glands, which can be separated from the rest of the hop 
flower, and which when separated constitute a yellow 
powder known as " lupuline;" this powder very easily 
undergoes decomposition, and the oil of hops, with 
which it is saturated, soon becomes oxidized in contact 
with the air, giving rise to valerianic acid, which im- 
parts that unpleasant and "cheesy " smell to old hops. 
M. Boule proposes to mechanically separate this lupu- 
line by the aid of a centrifugal machine, and to keep 
the powder in vessels completely protected from the 
air. Afterward the hops, which still retain all the bit- 
ter principle, tannic acid, and other useful soluble mat- 
ters, are extracted by prolonged boiling with water, 
and this extract is subsequently evaporated and con- 
centrated in vacuo at a temperature not exceeding 125" 
Fah. This extract is subsequently mixed with its 
proper proportion of lupuline, and the mixture is then 
placed and kept in airtight cans, much in the same way 
as our preserved foods are kept. 

This preparation, which the inventor calls "normal 
hops," contains the whole of the extract — both volatile 
and fixed — of the hops, and can be kept unchanged for 
an indefinite period. The idea is that brewers should 
send their hops to be extracted in the manner we have 
indicated at special factories established for the pur- 
pose, and then have returned to them the whole of -the 
essential principles in a concentrated and perfectly 
stable form. 



Behold, says a contemporary, referring to the ex- 
haustless supply of petroleum and natural gas, what a 
few little holes in the ground can accomplish! 
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ENGINEERING INVENTIONS. 

An improved method of hardening steel 

has been patented by Mr. Ludlem B. Rockwell, of Sun- 
bury, Pa. The articles used consist of cyanide of po- 
tassium, prussiate of potash, sal ammoniac, sulphate of 
iron, and bluestone, applied after a special manner 
during the tempering operation. 

A car coupling has been patented by 
Mr. George H. Livingston, of Antes Fort, Pa. The in- 
vention covers a transversely movable drawhead and 
means for shifting it, with means also for moving the 
drawhead vertically, and means for moving and shift- 
ing the buffers. 

A feed water return trap for steam heat- 
ing apparatus has been patented by Mr. Denning P. 
Keating, of Ward's Island, New York city. This in- 
vention provides a novel construction and arrangement 
of parts to form a practical automatic device for return- 
ing the water of condensation of steam radiators back 
to the steam boiler. 

A valve gear has been patented by Mr. 
Joshua P. McCook, of Richmond, Va. This invention 
covers a special construction of automatic valve gear, 
whereby the admission of steam is regulated according 
to the load, a peculiarity being a spring arrangement 
for normally holding the driving wheel in position in 
contact with the fly wheel or crank shaft. 

A car coupling has been patented by 
Mr. James A. Arment, of Dodge City, Kansas. The 
drawhead has the ordinary link socket, with a vertical- 
ly swinging self -coupling hook in a recess on one side, 
and a catch device for the hook of the opposing draw- 
head, with other features, by which the cars are coupled 
by two hooks, one on each car, both being detached by 
one movement of the lever of either hook. 

A running gear for railway cars has been 
patented by Mr. Charles E. Candee, of New York city. 
This invention consists in improved journal boxes 
wherein friction rollers are employed, and in connec- 
tion therewith a novel construction of axle, to reduce 
friction and wear to a minimum, and so the axle, rollers, 
and wheels can be readily and independently removed 
when worn out. 

An automatic safety lock for locomotive 
furnace doors has been patented by Mr. Lewis B. White, 
of New York city. A casing is pivoted above the fire 
door, with a spring, and an arm for closing and locking 
the door, which casing can be locked to hold the arm 
raised by a bolt which is connected with a ball for auto- 
matically withdrawing the bolt when the locomotive 
collides with objects, or runs off the track. 

A railway track clearer has been patent- 
ed by Mr. Lewis Larchar, of Marble Rock, Iowa. A 
stock, having a pivotal and spring connection with the 
engine or car, is provided with a foot block carrying 
the clearer plates or cutters pivoted to the stock, to 
swing forward and backward, the block being held in 
normal working position by springs at its opposite faces ; 
the block may also be made to swing laterally or held 
raised from the track. 

A hand power mechanism has been pa- 
tented by Mr. Eli Z. White, of Carrollton, Miss. It is 
made with a drive wheel mounted on a main shaft, 
which carries a loose rock lever, which in turn connects 
by rods with reversely set cranks of two shafts carrying 
drive wheels which act on the drive wheel of the main 
shaft, the crank shafts being mounted yieldingly, the 
whole making an inexpensive mechanism for driving 
railway hand cars or vehicles, or for operating light 
machinery. 



AGBICULTURAL INVENTIONS. 

A steam plow has been patented by Mr. 
Benjamin S. Benson, of Baltimore, Md. This invention 
combines a plow gang, a cutter bar, and a traction en- 
gine, the plow gang being arranged to neutralize the 
thrust of the plows and steer them, and for giving a 
free, independent, up and down motion to each plow in 
adapting itself to hollows and ridges mi the surface of 
the ground. 

MISCELLANEOUS INVENTIONS. 

A clothes sprinkler has been patented 

by Clara O. Bilinski, of Diamond Lake, 111. This in- 
vention covers a special construction and combination 
of parts to provide a simple, inexpensive device for 
sprinkling clothes for laundry and household purposes. 

A heat insulating compound has been 
patented by Messrs. Carl Grunzweig and Paul Hart- 
mann, of Ludwigshafen, Germany. It consists of as- 
bestos, fossil meal, clay, soluble glass, disintegrated 
cork, and water, in certain proportions and prepared 
for use in a specified manner. 

A ventilated barrel has been patented 
by Mr. Thomas L. Lee, of Memphis, Tenn. It has a 
middle inside hoop, and plain straight staves of uni- 
form width sprung around it, to form the bulge, the 
Staves being spaced and nailed to the middle hoop and 
the nails clinched. 

A show case has been patented by Mr. 
Adam K. Bowman, of Greensburg, Pa. It is an up- 
right case with glass doors, and having removable par- 
titions and brackets, in which assorted yarns and simi- 
lar goods may be conveniently stored and exposed for 
sale. 

A music leaf turner has been patented 
by Mr. James P. Batchelor, of Hutchinson, Kan. This 
invention covers a special construction and combination 
of parts in a device, whereby the leaves of either book 
or sheet music may be turned by the performer without 
interfering with the rendering of the music. 

A cement composition for moulding 
brick has been patented by Messrs. Richard B. Eason 
and John J. McGiveny, of New York city. The com- 
position is composed of gypsum and ashes, treated in a 
specially described manner, to make a cement for use 
as a plaster^ or to De moulded into brick or other 
forms. 

A metal punch has been patented by 
Mr. Gilbert McDonald, of Augusta, Kansas. This in- 
vention relates to a former patented invention of the 
same inventor, and consists of the employment of a 



segmental ratchet arrangement to be operated by a 
pawl and lever for forcing downward the cutting or 
punching tool. 

An axle gauge has been patented by 
Mr. Rufus A. Simpson, of Ferndale, Cal. This inven- 
tion covers a special construction and combination of 
parts in a gauge for accurately measuring the set and 
gather of a wagon wheel, and for use in indicating ac- 
curately the exact set and gather for iron and steel 
axles. 

A smoking pipe has been patented by 
Messrs. James W. Owens and Oscar McClure, of Wash- 
ington, Mo. This invention relates to corncob pipes,, 
and covers the filling of the interstices of the corncob 
with a peculiar composition, so that the pipe will not 
be permeable by nicotine, will not become discolored, 
and will have other advantages. 

A brick has been patented by Mr. Ar- 
thur Sherry, of Learned Station, Miss. The bricks are 
made in square form with interior o'peuings, so the 
bricks when laid can be bound together by a clay, mor- 
tar, or cement composition placed in the openings, the 
edges of the bricks being chamfered or rabbeted to pro- 
tect the pointing from the weather. 

A necktie and collar fastener has been 
patented by Mr. Frank D. Adams, of Auburn, Cal. 
This is a device to be used for preventing a necktie 
from working up out of place upon a collar, and con- 
sists of a pointed spring wire, with its body in the form 
of a letter S, and its ends so bent that it may be readily 
applied to keep collar and necktie in position. 

An improved ring handle has been pa- 
tented by Mr. Charles A. Cook, of New York city. 
Combined with a screw spindle, with a cap [spun on its 
head, is an escutcheon plate through which the bolt is 
passed, the escutcheon having a raised part fitting in 
the open end of the cap, making a handle simple in 
construction and which cannot turn on its spindle. 

A cheese cutter has been patented by 
Messrs. Monroe W. Chapel and EugeneA. Reynolds, of 
Grand Blanc, Mich. This invention covers a rotatable 
block with a standard, a peculiar spring, and a knife 
actuated in a novel way, making an improved device 
for cutting sector-shaped pieces from a head of cheese 
conveniently and rapidly. 

A mole ditcher and tile layer has been 
patented by Mr. Andrew S. Hughes, of Ackley, Iowa. 
This invention embodies in one machine a capacity for 
both ditching and tile laying, for drain tile, regulating 
the beam so as to make a uniform level or grade of the 
bottom of the ditch on both ascending and descending 
ground, with other novel features. 

A plating basket has been patented by 
Mr. Arthur Murphy, of Taunton, Mass. It is a vessel 
with projections on the upper surface of its bottom, 
connected by wires, which then pass through channels 
in the bail or handle, with a hook on the handle by 
means of which the vessel may be suspended in a plat- 
ing solution from a suitable conductor. 

A quarter boot has been patented by 
Mr. Thomas Golden, of New York city. This invention 
relates to devices attached to quarter boots of horses to 
prevent slipping, and covers a peculiarly shaped clip 
with points on its inner face and claws on its ends, in 
combination with the front strap of the quarter boot, 
to firmly engage the hoof of the horse. 

A check hook for harness has been pa- 
tented by Mr. Joseph Barling, of Karns City, Pa. This 
invention consists principally of a check hook adapted 
to slide through the saddle tree or back pad, and hav- 
ing a strap or cord attached to it for operating the hook 
to uncheck or check up the horse, so the driver can do 
it without leaving the carriage or vehicle. 

A wardrobe bed has been patented by 
Mr. Ernst Boring, of New York city. It is constructed 
with an upright case and the bed frame connected by a 
bar having end shoulders, with other features, so that 
the fulcrum point will be changed automatically as the 
bed frame is raised and lowered, and the bed frame will 
be prevented from going too far in either direction. 

A stationary automatic ice planing and 
ridging machine has been patented by Mr. Stephen L. 
Smith, of St. Louis, Mo. It consists in a combination 
of supporting bars, knives, and brooms, with the slide- 
way over or through which the ice cakes are moved, and 
means of adjusting the parts, to cut off snow, slush, 
etc., and to ridge the cakes to prevent their freezing to- 
gether. 

A spring check hook for harness has 
been patented by Mr. William Black, of Morris, Pa. 
This invention relates to that class of check rein hooks 
wherein a coiled spring or elastic connection for the 
check rein is employed, the use of the spring allowing 
considerable freedom to the head of the horse, while by 
its use there is less liability of the horse breaking the 
check rein. 

A combined wrench and gauge for gas 
service pipe cocks has been patented by Mr. Alfred G. 
Bayles, of New York city. It has a longitudinal slot 
in its handle with a pin secured adjustably therein to 
adapt the wrench to serve as a gauge, the slotted handle 
having a scale of division marks so the gauge pin can be 
readily set to prevent the cock from being opened be- 
yond a fixed point. 

A grader has been patented by Mr. 
Henry Hild, of Britt, Iowa. This invention covers a 
novel construction and arrangement of parts of a ma- 
chine to plow up the earth and carry it the required 
distance to one side of the furrow, or load it into a 
wagon, and is designed especially for making roads by 
moving the earth from the ditch at each side to the cen- 
ter of the road. 

An apparatus for charging liquids with 

gas has been patented by Mr. William Maynard, of 
New York city. Combined with a furnace for produc- 
ing fumes or gases is a funnel, with pipes for conduct- 
ing gas and water into it, the water gyrating along the 
sides of the funnel very rapidly, thus hydrating or puri- 
fying the gas, and drawing it downward into a gas re- 
ceiver placed below the box. 

A method for the production of rosani- 
line coloring matters has been patented by Mr. Emil 
Erlenmeyer, of Frankfort-on-the-Main, Germany. It 



consists of oxidation of various combinations or mix- 
tures of methylated amines or anilines or rosanilines 
with primary, secondary, or tertiary amines in such 
a way that the methyls of the former compounds are 
applied under the influence of oxidizing media, etc. 



NEW BOOKS AND PUBLICATIONS. 

The Manufacture of Leather. By 
Charles Thomas Davis. Henry 
Carey Baird & Co., Philadelphia. 

8vo, 824 pages. $10. 
This is probably the most complete work on the sub- 
ject, but it is all the more important that it is an Ameri- 
can work, for the only two volumes in the language that 
ever pretended to cover the whole trade have been long 
out of print, while in both French and German there are 
several treatises of considerable merit. This volume of 
Mr. Davis' is designed to cover a " description of all the 
processes for tanning, tawing, currying, finishing, and 
dyeing of every kind of leather, including the various 
raw materials and the methods for determining their 
values, the tools, machines, and details of the art, 1 ' etc., 
together with a list of American patents pertaining to 
the business. It is illustrated by 302 engravings, and 
has 12 samples of dyed leather. 

The Architect's and Builder's 
Pocket Book. By Frank Eugene 
Kidder. John Wiley & Sons, New 
York. Price $3.50. 

The 586 pages of this handsomely printed pocket book 
are crowded with useful information, designed to make 
a complete and handy reference volume for those en- 
gaged in practical work. Briefly but comprehensively 
treating of the mathematics of building, it then more 
elaborately covers questions as to the strength and sta- 
bility of foundations, walls, buttresses, piers, arches, 
posts, ties, beams, girders, trusses, floors, roofs, etc., 
and gives a great amount of condensed information on 
carpentry, masonry, draining, painting and glazing, 
plumbing, plastering, roofing, heating and ventilation, 
and kindred topics. The author is a civil engineer as 
well as a distinguished architect, yet the book is not in- 
tended to cover the more intricate problems of building 
naturally belonging to the civil engineer, but rather as a 
valuable aid and companion in the regular work which 
builders are ordinarily called upon for. The book is 
illustrated with 408 engravings, mostly from original de- 



Received. 

Interest Tables of the Mutual Life Insurance 
Company, of New York. By William H. C. Bart- 
lett, Actuary. 

New York Produce Exchange Annual Statistical 
Report, for 1883. By E. H. Walker. 

The Children of the Bible. By Fanny L. Arm- 
strong, with introduction by Frances E. Willard. 
Fowler & Wells Co., New York. 

Smoking and Drinking. By James Parton. Fowler 
& Wells Co., New York. 

Notes on the Opium Habit. By Asa P. Meylert. G. 
P. Putnam & Sons, New York. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appearinnext issue. 



Anti-Friction Bearings for Shafting, Cars, Wagons, 
etc. Price list free. John G. Avery, Spencer, Mass. 

Blake's Patent Belt Studs. The strongest and best 
fastening for Rubberand Leather belts. Greene, Tweed 
& Co., N. Y. 

Scientific Works by Huxley, Tyndall, Spencer, etc., 
very cheap. J. Fitzgerald, 20 Lafayette Place, New York. 

Every one interested in Firearms and Sporting Goods 
should send for the Catalogue issued by Messrs. J. A. 
Ross & Co.; also their 1885 Calendar. See advertisement 
in this issue. 

Correspondence solicited with any one having novel- 
ties, inventions, or patented articles of merit to intro- 
duce in Eastern market ; office central ; salesmen experi- 
enced. Address Chas. A. Post, 31 Astor House, N. Y. 

For Sale.— Scientific American, vols. 1 to 40 ; well 
bound ; good order. G. W. Pearsons, W. W. Office, Kan* 
sas City, Mo. 

Linen Safety Hose, all sizes, for hotels, warehouses, 
and steamboats. Greene, Tweed & Co.. New York. 

Forced Sale.— Drill Presses. S. M. York, Clev'd, O. 
For Sale.— Steel Figures, $1 per set. S.M. York,Clev'd,0. 

Whistles, Injectors, Damper Regulators; guaranteed. 
Special CVO. D. prices. A. G. Brooks, 261 N. 3d St., Phila. 

Agents with $2 capital wanted. Brown, Elliott & 
Spears, Silver Creek, N. Y. 

Experimental Machinery Perfected, 
models, patterns, etc. Tolhurst Machine Works, Troy, 
N. Y. 

Brush Electric Arc Lights and Storage Batteries.: 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 86 John St., New York. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Steam Boilers, Eotary Bleachers, Wrought Iron Turn 
Tables, Plata Irgn Work, Tippett & Wood, Easton, Pa* 



Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 
If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 422. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 438. 

Curtis Pressure Regulator and Steam Trap. See p. 14. 

Woodwor'g Mach'y, Rollstone Mach. Co. Adv., p. 14. 
Drop Forgings, Billings & Spencer Co., Hartford, Conn. 

Brass & Copper in sheets, wire & blanks. See ad. p. 438. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
5,000 Gear Wheels now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 438. 

Pays well on Small Investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday-schools, and 
home amusements. 136 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Renshaw's Ratchet Drills. No. 1, $10 ; No. 3, $15. 
Cash with order. Pratt & Whitney Co., Hartford, Conn. 

Shipman Steam Engine. — Small power practical en- 
gines burning kerosene. Shipman Engine Co., Boston. 
See page 29. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perfoun. 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) J. T. L. asks a receipt to convert a 
white rubber coat to a black. A. It is impossible. The 
black color is due to substances added to the rubber 
drfring the process of manufacture. 

(2) J. H. asks: What acid or com- 
bination of acids will eat hard brass away quickly? A. 
Nitric acid or nitro-muriatic acid. 

(3) E. F. asks if there is anyway by 

which a violin can be improved in tone so as to be able 
to make it worth more, and would like to know if 
varnishing a violin affects its tone any. A. The tone of 
a violin improves with age and by continual playing. 
We should not advise its varnishing, as it is not likely 
to improve the tone. 

(4) F. S. D. desires a recipe for making 
a Jnucilage for library labels. A. Try the following: 

Gum dextrine 2 parts. 

Water 5 " 

Acetic acid 1 " 

Dissolve over a water bath by means of heat, and add 

one pint spirits of wine. 

(5) F. A. W. writes: Will you give me a 
simple test to determine the presence of glucose in cane 
sugars? A. Dissolve some of the suspected sugar in 

fiter, and add Fehling's solution; if grape sugar is 
esent, a precipitate of the red oxide of copper will 
form, while with cane sugar no effect is observed. 

(6) C. T. asks how to ebonize white- 
wood. A. Dissolve 4 ounces shellac with 2 ounces 
borax in half a gallon water. Boil until a perfect solu- 
tion is obtained, then add half an ounce of glycerine, 
after which add sufficient aniline black soluble in 
water, and it is ready for use. 

1 (7) J. H. writes: I wish to paper some 

rooms in my : house. The roaches are inclined to eat 
the paste; will you tell me how I can keep them from 
doing so? A. Use an ounce of poke root boiled in a 
pint of water, and mix the extract with the paste. 

(8) P. & Co. ask for a receipt for suit- 
able ink used with a stylographic pen, and that will copy; 
it requires to be very limpid and fluid. A. The inks 
used with the stylographic pen are generally aniline 
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inks, and consist of nigrosine, soluble, dissolved in suffi- 
cient water; a little sugar or glycerine can be added to 
make it a copying compound, but we doubt if good 
copying ink can be used with such a pen long. 

(9) E. H. B. asks a good and cheap way 

to prepare a soft pine floor to be used for a skating 
rink; want something to fill cracks with, that will stay. 
A. We know of nothing better than the wood itself. 
The floor plank 3hould be dry and well driven together. 
No cement that we know of will make a solid filling 
suitable, for roller skating. We advise the use of maple 
for the floor; white Dine is too soft. 

(10) H. S. asks how to use the tin foil 
which comes round tobacco, for soft soldering? A. 
Add 50 per cent of tin. 2. How is Vienna lime used to 
polish steel? A. Wet the Vienna lime to a paste. Ap- 
ply to buff, and finish dry. 

(11) M. D. L. M. desires a receipt for 

clearing and purifying sorghum molasses that is old and 
glutinish with dregs settled at the bottom. A. First 
blow the molasses up with steam, then neutralize with 
lime, and inject sulphurous oxide, which will bleach the 
mixture, and finally run through the bag filters and boil 
down. 

(12) W. H. A. asks: Is there a process 
for reworking or improving stale or inferior butter? A. 
Butter that is rancid may be restored, or in all cases 
greatly improved, by melting it in a water bath with 
some freshly burned and coarsely powdered animal 
charcoal (which has been thoroughly freed from dust by 
sifting), and straining it through clean flannel. A better 
and less troublesome method is to well wash the butter 
first with some good new milk, and next with cold 
spring water. Butyric acid, on the presence of which 
rancidity depends, is freely soluble in fresh milk. 

(13) C. H. K. — We are not acquainted 
with the compound mentioned, but presume that it is 
similar to the menthol cures recently placed on the mar- 
ket. These are prepared as follows : Neuralgia cures 
are usually composed of menthol 01 a mixture of men- 
thol, thyme, and eucalyptol to about equal parts of 
paraffine or spermaceti. When applied a burning sen- 
sation similar to that of menthol is first produced, gen- 
erally followed by relief. 

(14) H. D. J. asks (1) a formula for mak- 
ing a paint or cement, acid proof, for lining wood bath 
vats for plating. A. The following is from one of our 
back numbers: Melt together 1 part pitch, 1 part resin, 
and 1 part plaster of Paris (perfectly dry). A good 
asphalt varnish, if allowed to dry properly and com- 
pletely, will also stand. 2. What is henequin, mentioned 
in Scientific American of December 6? A. Its bo- 
tanical name is Agave sisalana, or, as it is more com- 
monly called, Sisal or grass hemp. 

(15) J. H. K,. — Dust on belts is some- 
times a source of trouble, but we can give no better ad- 
vice than to try and keep a belt as nearly as possible in 
the condition in which a good manufacturer would fur- 
nish it, by occasional treatment with a littlejM&tsfoot 
oil. Most of the slipping of belts comes from their 
being overloaded, or not properly laced up after the 
" stretch " has been taken out of the leather. 

(16) M. S. asks (1) if there are any means 
by which I can construct a sandblast for the manufacture 
of small glass signs, and if so, how shall I go to work 
to make it? Can I mould small glass letters in a plas- 
ter Paris mould? A. You will find the sand blast de- 
scribed in Scientific American of January 29, 
1881. Articles in glass are generally cast in me- 
tallic moulds, or else in wooden forms, and we do not 
think that plaster would be suitable. 2. I saw in a 
back number of the Scientific American a formula 
for an etching ink for glass. Where can I get it pre- 
pared? A. A description of the etching ink is given on 
page 211 of Scientific American, for April 5, 1884. It 
can be prepared by any competent pharmacist. 

(17) E. N. N. writes: On page 299, in 
answer to No. 27, you say that a bar placed square is as 
673 to 568 to a bar of same size placed diagonally. I am 
very desirous to know whether this is the case. Take, 
for instance, a buggy axle 1 inch, and place it square; 
will it require more strain in usage to bend that, than 
though placed diagonally? I see some of the express 
companies' wagons have the axles diagonally, and was 
about to have some spring wagons so made, when I 
chanced to see the answer above referred to. A. The 
answer is correct. The diagonal arrangement of axle 
is derived from the idea that the principal strain 
is neither horizontal nor vertical, but compounded 
of both, as you will see by analyzing the direction of the 
thrust when a wheel strikes an obstruction. You will 
find it as nearly as possible in the direction of the lines 
of the square when placed in the diagonal position. 

(18) F. M. B. writes: I wish a receipt 
for making hard water soap, which will equal or sur- 
pass any used in this country, where alkali water pre- 
vails. Tallow is the grease I wish to use. A. It will 
be found exceedingly difficult to prepare a soap, such as 
you desire from tallow; cocoanut oil is generally used. 
The following, however, is a reliable recipe, being the 
formula for Dawson's Patent Composite Soap: Strong 
potash lye, 75 pounds; tallow, 75 pounds; cocoanut oil, 
25 pounds. Boil until the compound is saponified in the 
usual manner, and perhaps may prove satisfactory. 

(19) R. W. asks: What will remove coal 

tar fromthe surface of hot water heater pipes, in a green- 
house? The fumes from the tar destroy the plants. 
What treatment would you recommend under the cir- 
cumstances? A. There is no safer way to remove the 
coal tar than to scrape it off the pipes with steel scrapers. 
You may wash it off with benzine or naphtha, but you 
will have to let the heat down, as the evaporation of the 
benzine or naphtha will give more trouble than the coal 
tar. The coal tar ought to dry in a short time, and thus 
relieve you of the trouble. 

(20) 8. E. F. asks for a receipt for wax- 
ing soap wrappers after they are printed. A. Ordinary 
waxed paper is prepared by placing cartridge or other 
paper on a hot iron, and rubbing it with beeswax or by 
brushing in a solution of wax in turpentine. On a large 
scale, it is prepared by opening a quire of paper flat upon 
A table, and rapidly ironing it with a very hot iron 



against which is held a piece of wax, which meltingruns 
down upon the paper and is absorbed by it. Any ex- 
cess on the topmost layer readily penetrates to the lower 
ones. 

(21) H. J. writes: 1. I have made dy- 
namo one-half larger and similar to that in Supplement 
No. 161, fields wound with No. 12, armature with No. 
16. It does not work satisfactorily; will only heat about 
one inch of No. 36 iron wire to a bright red. Is built ac-s 
cording to plan in every particular, except the space be- 
tween poles of field magnets is only V6 inch instead of 
\% inches; as in plan. Is this the defect? It is about the 
only one I can find; have wound armature with Nos. 12 
and 20 with no better success; speed 1,495 revolutions 
per minute, runs noiseless with open circuit, but rumbles 
when closed on short circuit; slot in commutator % inch 
out of square. Insulation good between magnet cores 
and wire, as tested by telephone and battery. Can you 
help me discover the difficulty? A. Your difficulty pro- 
bably arises from having the poles of your field magnets 
too near together. 2. About how many 10 candle power 
lamps (incandescence) ought it to run? A. It might run 
two such lamps, provided the speed of the armature was 
sufficiently high. 3. What kind of steel is used for per- 
manent magnets, and how tempered, especially tele- 
phone magnets ? A. Chrome steel is considered the best. 
The magnets are hardened only at the ends, and drawn 
to a light straw color. 4. Can I make a louder speaking 
receiver than Bell's form, something to be heard across 
an ordinary room ? A. We know of no telephone re- 
ceiver that can be heard at any great distance, excepting 
Edison's Electro Mechanical Telephone; if you succeed 
in making a telephone that can be heard distinctly 
across the room, you will have produced something far 
in advance of anything we have at present. 

(22) H. A. F. asks: 1. What is the mi- 
crophone used for? A. Many of the telephone trans- 
mitters now in use are simply microphones. 2. On what 
principle is it constructed? A. A microphone consists 
mainly of two pieces of carbon or other semi-conductor 
placed loosely in contact with each other and vibrated 
by a diaphragm to which one of them is attached. See 
Supplement, Nos. 163, 400, 347. 3. Is it of any great 
value as a scientific discovery? A. Yes. 4. Do you 
think there is much room for improvement on the tele- 
phone? Would you think it worth while to try? A. 
Certainly telephones better than those now in use are 
required, and any marked improvement would be sure 
to pay. 

(23) E. M. H. asks for the method of 

finishing picture mouldings. Of what is the firstor(asI 
suppose) plaster of Paris coat composed and how applied* 
and of what is the compound of the gilt and dark finish? 
A. The composition for moulding is prepared as follows: 
Mix 14 pounds of glue, 7 pounds resin, % pound pitch, 
2)4 pints linseed oil, 5 pints of water, more or less ac- 
cording to the quantity required. Boil the whole to- 
gether, well stirring until dissolved, add as much whit- 
ing as will render it of a hard consistency, then press it 
into a mould, which has been previously oiled with 
sweet oil. No more should be mixed than can be used 
before it becomes sensibly hard. Gold size is then put 
on, several coats being considered necessary, then the 
gold leaf itself, which is burnished in course of time, 
and finally covered with finishing size. 

(24) H. L. K. asks a receipt for making 
photo dry plates, emulsion process. A. You willed 
this information given in Scientific American Supple- 
ment, No. 205. 2. Also a book or manual on fancy dye- 
ing, consisting of, namely, silks, satin, etc., giving re- 
ceipts for manufacturing the dyes, and their substance. 
A. There are many books on this subject. One of the 
best is: The American Practical Dyer's Companion, by 
F. G. Bird, price $10.00; the Dyer and Color Maker's 
Companion, 12mo, $1.25, is a much smaller book. 

(25) S. A. D. desires a colorless lacquer 

for yellow cedar and a good ebony stain. A. For a col- 
orless lacquer: Dissolve 2 ounces gam sandarac and % 
ounce gum mastic in one pint alcohol. When dissolved 
add 5 drops glycerine. For the black: Take four ounces 
shellac, 2 ounces borax, and boil in half gallon water 
until dissolved, then add J4 ounce glycerine, and finally 
sufficient aniline black; soluble in water. This., stain 
gives very satisfactory results if properly used. 

(26) M. W. asks for receipt for darken- 
ing new mahogany to imitate old mahogany. A. To 
darken mahogany: Put 2 ounces of dragon's blood, 
bruised, into a quart of oil of turpentine; let the bottle 
stand in a warm place, shake frequently, and when dis- 
solved, steep the work in the mixture. 

(27) R. asks about how much kaolin is 
used in America, and how much is exported. How much 
does it bring per ton, and where can it be sold? What 
per cent of iron is required in ocher for paint? A. No 
exact information as to how much kaolin is used or the 
quantity exported is obtainable. Its value depends 
upon its quality, which varies widely. The iron ochers 
contain from 30 per cent of iron oxide upward. Their 
value depends largely upon their condition, whether 
soft and free from grit, etc. 

(28) W. G. McC. asks how to make lu- 
minous ink with phosphorus, and how to use it— the 
very best process. Is there any way to make it the con- 
sistency of beeswax, so one could mark on paper, the 
mark showing only in the dark, and use it with safety 
in handling? A. Phosphorus itself can be used to 
mark on paper and then can be distinctly seen at night, 
but it is a dangerous substance to handle. We believe 
there have been no successful attempts at making either 
luminous ink or paint in this country, though the latter 
is made in England and handled by a large New York 
house. 

(29) H. S. writes: October 25, 1884, in 
answer to query No. 22, you gave directions for making 
a reversed blue print, also black lines on white ground. 
I tried them both, and inclose samples of each, a flat 
failure. What is the trouble? A. If properly followed, 
the process will give good results. The samples sent 
show too long an exposure, and have apparently been 
prepared by the blue process itself. 

(30) J. M. asks for some process by which 

lamp chimneys can be hardened. A. Glassware of all 
kinds is annealed by gradual heating and subsequent 



slow cooling. The operation at the works sometimes 
takes quite a long while. For practical purposes an 
easy method consists in simply putting the chimneys 
into cold water, and slowly heating until the water boils 
and then allowing the water to cool again. This opera- 
tion repeated several times will bring about the desired 
result. 

(31) C. C. H. asks: What will remove 
claret wine stains from linen tablecloths and napkins, 
also from body Brussels carpet? A. Apply a little table 
salt to the spot stained, and also moisten it with sherry. 
After washing, no trace of the stain will be left. The 
acid contained in the claret decomposes the salt, setting 
free chlorine {bleaching gas), which removes the vegeta- 
ble coloring matter of the wine. See also table giving 
directions for removal of various stains in Scientific 
American Supplement, No. 158. 

(32) H. D. J. writes: Can water and 

sweet oil or castor oil be thoroughly amalgamated with- 
out showing their separate parts and qualities? What is 
the smallest amount of water that will thoroughly dis- 
solve 1 ounce potassa permanganate crystallized? This 
solution being made, how can it be mixed with oil without 
showing the resistance of the water to combine itself with 
wax? A. Neither castor oil nor olive oil is soluble in 
water. Sometimes a small proportion of water can be 
mixed with the oils, but not satisfactorily. One part of 
potassium permanganate is soluble in 16 parts of water 
at 15° C. The oils would decompose the potassium per- 
manganate, and therefore we do not see how a satisfac- 
tory mixture can be prepared. 

(33) P. W. J. writes: I want to make a 

telescope. 1. What is the best lens— a double or plano- 
convex eye glass? A. For full information on the con- 
struction oi a telescope, see article on this subject in 
Supplement, No. 252. Use an achromatic object glass, 
which consists of a double convex crown glass lens and 
a piano or concavo convex flint glass lens. 2. What is 
the meaning of 1 inch diameter, 2 inches focus lens? A. 
The diameter of the lens would indicate its breadth^ and 
the focus of the lens as generally understood is the 
principal focus, or the point at which the image is pro- 
duced. 3. What size object glass will the above require, 
and what will be its power? Also what length tube will 
it require? A. It is probable that a 2^ inch object 
glass will meet your wants. 

(34) E. C. asks how to make extract of 

lemon and extract vanilla such as is used in cooking. 
A. Extract of lemon is prepared by exposing four ounces 
of the exterior rind of lemons in the air until partially 
dry; then bruise in a Wedgwood mortar; add to it two 
quarts deodorized alcohol of 95°, and agitate until the 
color is extracted; then add six ounces recent oil of 
lemon. If it does not become clear immediately, let it 
stand for a day or two, agitating occasionally. Then 
filter. For the vanilla, cut one ounce vanilla into small 
pieces and triturate with two ounces sugar to a coarse 
powder; put it into a percolator, pour on it diluted 
alcohol until one pint has run through, then mix with 
one pint sirup. 

$5) E. M. C. asks: Is there any way of 
sbftening the putty on old sash so as to get the glass out 
without breaking? A. Take 1 pound of American pearl 
ash, 3-pounds of quick stone lime; slake the lime in 
water, then add the pearl ash, and make the whole of 
the consistency of paint. Apply it to both sides of the 
glass, and let it remain for twelve hours, when the putty 
will be so softened that the glass may be taken out of 
the frame with the greatest facility. 

(36) G. W. B. — I notice in your paper 

of December 13, that G. W. B. asks what will prevent 
shellac from turning dark after being mixed for some 
time. Tell him to keep his shellac in a glass or earthen 
vessel, and see that his brush is neither tin nor iron 
bound, and he will have no difficulty; it is contact with 
iron that turns the shellac dark.— E. W. L. 

(37) R. N. writes: I have been requested 
to refer a disputed question to you. It is this : A tubu- 
lar boiler 60 inches diameter by 14 feet long, set in 
brick, 60 Sy& inch tubes, stack 30 inches diameter, 48 
feet high, ample grate surface, fuel common pine (not 
fat pine). Evaporates 3,607 pounds water in one hour. 
Temperature of water feed by injector 76°; injector run 
by steam from boiler. What horse power is the boiler? 
A. Your boiler is 60 horse power. 

(38) S. L. asks if it is possible to con- 
struct a working model of a compound condensing screw 
engine (two cylinders, say %X\Sk for small, lj^xlj^ 
large), and says: " I am told that it will not work unless 
I can raise steam to 90 pounds, and there is difficulty in 
the expansion also." A. Your engine is entirely too 
small to gain any advantage fromthe compound form. 

(39) A. V. R. — We are of the opinion 

that of two stoves exactly alike, the one with thin clear 
mica around the upper part will radiate more heat 
through the mica than would be radiated if the panels 
were filled with iron. Iron gives out the most heat by 
convection, or the circulation of air over the surface. It 
is also a stronger radiant than mica, but the mica has 
the advantage of being transparent to the direct radiation 
of a red hot fire. 

(40) A. C. Gr. asks if there is anything 
that I can add to a solution of nitric acid that will stop 
its action on metals, the article added not to exceed 
one-quarter the weight of the acid, and td thoroughly 
mix with it. A. You can neutralize the effect of the 
acid by adding any of the alkalies ; the carbonate of soda 
or commercial soda ash will probably be the least ex- 
pensive. Dilution by water is likewise^an excellent plan. 
Heat the solution until the nitric acid is driven off and 
then add water, will perhaps be found suitable. 

(41) F. J. R. — For your safety valve 
multiply the area of the valve by the pressure that you 
wish to carry, divide this sum by the weight of the ball 
in pounds. The quotient will be the number of times 
that the distance of the ball should be from the fulcrum, 
in parts .of the distance of the center of the pin fromthe 
fulcrum. To get the area, square the diameter and mul- 
tiply by 07854. See Scientific American Supplement; 
No. 13, M How to Set a Slide Valve." We do not know 
what you mean by 6, 8, and 10, unless to make a 
square. Any other numbers will answer that have the 



e ame proportion. Practice has found these the most 
convenient. 

(42) L. R. writes: The arm below the 

elbow of a statue, sold as being of stucco, is broken. I 
tried to stick a loose small piece with plaster of Paris, but 
failed; it gets dry before I manage to adjust it. Would 
you suggest a remedy? A. We think you were right 
in using plaster of Paris. Mix finely powdered plaster 
of Paris into a cream with water, and apply it at once; 
will probably prove successful. Yellow resin 2 parts 
melted and stirred in with an equal amount of plaster of 
Paris is sometimes used. In the latter case the cement 
is to be applied hot, and the surfaces to be united must 
previously be heated. 

(43) 8. W. F. writes: What is the rem- 
edy to remove warts and moles from the face and not be 
injurious to the skin? A. Croton oil under the form of 
pomade or ointment, and tartar emetic under the form of 
plaster or paste, have been successfully employed for 
the removal of moles. For warts see Scientific Ameri- 
can of October 3, 1883. 

(44) D. S. C. asks what the difference is 
between whiting and Paris white, or sometimes it is 
called cliffstone, or what is the difference between it 
and common chalk, and why is it called Paris white? 
A. Whiting and Paris white are practically the same 
article in different degrees of fineness, both being sim- 
ply chalk, ground, elutriated, balled, and dried. Cliff- 
stone is a better and harder variety of chalk, and is the 
one generally used for the preparation of Paris white. 
The Paris white is considered the better article; it is 
more carefully washed and more slowly dried than the 
ordinary whiting; 
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Acid, manufacture of anhydrous sulphuric. Nobel 

& Fehrenbach 310,147 

Adjustable rack and shelf, combined, F. J. Mann. 309,862 

Air brake valve, C. W. Green 309,845 

Air compressor, automatic, W. J. N orris 309,148 

Air engine, carbureted, Eteve & De Braaxn 309,835 

Amalgamating apparatus, Koneman & Scoville 310,062 

Animal power, M. E. Cox 309,821 

Auger, H. Olson 309,868 

Axle gauge, R. A. Simpson 309,984 

Axle, vehicle, H. Olson 309,869 

Bag holder, J. G. Wagner.. 310,101 

Barrel, ventilated, T. L. Lee 310,141 

Basin and bathtub, wash, C. Colahan 309,819 

Battery. See Galvanic battery. Galvanic polar- 
ization battery. Polarization battery. Second- 
ary battery. 

Bench hook, C. M. Van Vleck "... 309,998 

Bird cage, E. Schultz 310,085 

Bit stock, J. Watson 309,902 

Bleaching solution, A. McKay 309,970 

Blotter, ink, L. S. Smith 309,892 

Blowing engine, P. L. Weimer 309,904 

Boiler. See Steam boiler. 

Boiler furnace, steam, D. M. Swain 310,153 

Bolt. See Flour bolt. 

Boot, J. C. Hero 310.055 

Boot and shoe heel, filing machine, II. C. & J. N. 

Tower 310,096 

Boot or glove fastener, G. Valiant 310,098 

Boot or shoe, A. J. Wilbur 310,159 

Boot or shoe soles, machine for burnishing, Z. 

Beaudry 310,117 

Boot, quarter, T. Golden 310,044 

Bottling machine, R. M. Bovee 309,922 

Box. See File box Lunch box. Packing box. 

Box for packing Sedlitz powders, C.S.Wells 309,905 

Brace. See Ratchet brace. 

Bracelet, G.E.Adams 310,011 

Braid and binder guide, G. W. Baker SW.0K 

Brake. See Car brake. 

Brick, A. Sherry... 310,088 

Buckle, suspender, C, C. Shelby 310,086 

Bugs, machine for gathering potato, P. J. Jacob- 
son 309,9* 

Burnishing tools, heating apparatus for, J. W. 

Dodge 309,934 

Butter tub, J. McAdam 309,969 

Button, J. H. Walker 7 310,102 

Button fastener, shoe, Moore & Snyder 309,972 

Button setting instrument, W. Halkyard 309,847 

Cables, appliance for traction, W. B. Ross 309,881 

Can. See Milk can. Sheet metal can. 

Candle finishing machine, F. F. Schmitt 309,885 

Car brake, J. Meier 310,067 

Car brake and starter, W. Hanley 309,848 

Car coupling, J. A. Arment 310,015 

Car coupling, J. C. Bittenbender 310,021 

Car coupling, A. L. Durn 309,936 

Car coupling, S. Haltom 309,944 

Car coupling, G. H. Livingston.. 309,966 

Car coupling, D. P. Prescott 310,082 

Car floor frame, J. L. Stagg 309,990 

Car, railway, J. W. Cloud 309,930 

Car running gear, railway, C. E. Candee 310,029 

Cars, pinch bar for moving, Moore & O'Leary 309,864 

Carpet cleaner, F. H. Good 310,045 

Carriage top joint, T. F. Van Luven. 309,899 

Carrier. See Cash carrier. 
Case. See Show case. 

Cash carrier and railway, F. S. Harrington 310,052 

Caster, G. A. Rentschler 310,083 

Casting car wheels, chill for, J. H. Whiting 310,007 

Centrifugal extractor, Dolph & Slack 309,826 

Chain, drive, F. Wilson 310,104 

Chair. See Hammock chair. 

Chandelier, F. H. Chapman 309,818 

Charcoal, method of and apparatus for treating 

wood for the manufacture of , H. M. Pierce.... 309,874 

Check hook for harness, spring, W. Black 310,023 

Check-hook, harness, J. Darling 310,034 

Cheese cutter, Chapel & Reynolds 310,032 

Chinaldines, manufacture of bases called, Doeb- 

ner & Von Miller 309,9-35 

Chip vat, H. Wilkens 309,906 

Chuck, lathe, H. Johnson 310,060 

Cigar cutter, W. Graf 310,047 

Cigar machine, F. D. Klotts 309,860 

Cleaner. See Carpet cleaner. Peanut cleaner. 
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Clothes sprinkler, C. O. Bilinski -. 

Coal, machine for hoisting, delivering, and screen- 
ing, M. Bird 

Coffee roaster, W. H. Bruoing 310,026, 

Coloring compound, sulpho-alpha-naphthol, L. 
Vignon. 

Coloring matters, manufacture of bromated azo, 
Roussin & Rosenstiehl 

Coloring matters, production of rosaniline, B. 
Erlenmeyer 

Corn cutters, intermittent feed mechanism for 
green, S. D. Warfleld 

Corn silker, S. D. Warfleld. 

Cotton gin saws, mechanism for sharpening teeth 
of, R. S. Munger 

Cotton press, A. D. Thomas 

Countershaft hanger, E. C. Lewis 

Coupling. See Car coupling. Log and raft coup- 
ling. Thill coupling. Wagon-hound coupling. 

Crane, J. H. Whiting.. 

Cultivator, W. H. Warren 

Cut-off valve, rotary, J. Harrington 

Cutter. See Cheese cutter. 

Dental plugger, electro-magnetic, Van Ness & 
Bland 

Disinfectant and preparing the same, A. Frank.. . 

Ditcher, J. Webster 

Ditcher and tile layer, mole, A. S. Hughes 

Door check, M. H. Crane 

Door lock, sliding, E. W. Martin 

Door, sliding, E. Drake 

Doors, hanger for a pair of, E. N. Hut-chins 

Drier. See Grain drier. 

Drill. See Ratchet drill. 

Dust from air, apparatus for separating, E. 
Kuehne 

Dust from air, machine for separating, B. 
Kuehne 

Eaves troughs, machine for making, G. Haucke.. . 

Electric circuits, time indicating appara tus for, J. 
C.Wilson 

Electric conductors, joining sections of conduits 
for, B. Williams 

Electrical measuring apparatus, M. G-. Fanner 

Electricity to the human body, device for apply- 
ing, E. H. Thurston 

Elevator. See Water elevator. 

Elevator, W. Lawton 

Elevator and conveyer, M. Barnikel 

Elevator gate, automatic, A. A. Humble 

Ellipsograph, H. T. Hazard 

Engine. See Air engine. Blowing engiDe. Rotary 
engine. 

Evaporator, Folger & Wilde 

Eyelet, binding, E. A. Johnson 

Faucet gate, S. J. & N. T. Wilson 

Fence wire, barbed, W. Burtis 

Fence wire, machine for manufacturing barb, J. 
Hogg 

Fertilizer distributer, A. Zisset 

File, L. Muller 

File book, letter and bill, L. P. Keech.. 

File box, G. L. Ahmay 

Filter, A. Von Weisenflue 

Firearm, breech-loading, W. H. Elliot 

Firearm magazine, W. W. Wetmore 

Fire compound, colored, J. Herzog 

Fire escape, C. B. Anderson 

Fire escape, J. E. Oiokey 

Fire escape, C. R. Shelton 

Fireproof compound and sheets made thereof, 
N. C. Fowler 

Fire shovel, J. C. Milligan 

Fish hook, W. C. Bower 

Flour bolt, A. Heine 

Flour mixing machine, J. Dawson 

Frame. See Grindstone frame. 

Frog, yoked, W. E. Blakslee 

Fur clipping and unhairing machine, T. Rasmus. . 

Furnace. See Boiler furnace. Gas burning fur- 
nace. 

Gauge. See Axle gauge. 

Galvanic battery, E. Weston. . . 

Galvanic polarization battery, C. A. Faure 

Gas, apparatus for charging liquids with, W. May- 
nard 

Gas burning furnace, self-feeding, A. Worthing- 
ton 

Gas lighter, electric, C. W. Wei ss 

Gas lighter, electrical, A. R. MoH son 

Gas, method of and apparatus for manufacturing, 
Allen & Harris 

Gate. See Elevator gate. Sliding gate. 

Gate, E. L. Drake 

Gig tree, Hutzel & Heinzmann 

Girth ring saddle, G. W. Moores 

Glass can cap, Harker & Amann. 

Glove fastening, W. S. Richardson 

Grain drier, R. F. I* Plonnis 

Grain drills, combined gauge wheel and caster 
for, J. Ki ng 

Grate, L. Passmore 

Grate, R. Turner 

Grindstone frame, C. Hefft 

Guard and weeder, combined, O. Elce 

Guns, barrel support for battery, O. Edwards 

Hair crimper, I. W. Heysinger 

Hammock chair, A. O . Hubbard 

Handle, G A Cook 

Hanger. See Countershaft hanger. Picture 
hanger. 

Harness crupper, T. Jones 

Harrow, revolving, F. Wilson 

Harvester, cotton, G. Winzenreid 

Hat and umbrella support, J. E. Chambers 

Hatchway, self- closing, R. D. Thackston. . .309,993, 

Hay or cotton press, G. McGovern 

Heat insulating compound, Grunzweig & Hart- 
mann 

Heating apparatus, feed water return trap for 
steam, D. P. Keating 

Hinge, adjustable butt, R. G. S. Collamore 

Hinge, awning blind, P. K. O'Lally 

Holder. See Bag holder. Vehicle umbrella 
holder. 

Hook. See Bench hook. Check hook. Fish 
hook. 

Horse Dower motor, D. Elev 

Horses, interfering boot for, A. D. Headley 

Hot air register, J. F. Beale 

Hydraulic gate and valve, J. Moore 

Hydrocarbon vapor fuel generator and burner, A. 
I. Ambler 

Ice planing and ridging machine, stationary auto- 
matic, S. L. Smith 

Indicator. See Speed indicator. 

Injector, O. D. Orvis 

Insulator, H. L. James 

Ironing table, D. S. Wagaman 

Ivory, manufacture of artificial, J. B. Edson 

Joint. See Carnage top joint. Pipe joint. 

Journal bearing, interlocking, G. W. Smith 

Kilk. SeeTile kiln. 



310,020 



309,920 
310,027 



310,000 

309,999 

310,073 
309,995 
309,861 



310,009 

309,900 
309,849 



310,099 
310,130 
310,001 

310,058 
309,932 
310,064 

309,827 
309,856 



309,965 
309,946 



309,907 
309,937 

309,897 

310,063 
310,115 
310,135 

309,852 



309.842 
309,958 
310,107 
809,924 

310,056 
310,010 

309,973 
309,858 
309,815 
310,157 
309,834 
310,103 
309,948 
310,014 
309,929 
310,087 

309,940 
310,069 
310,118 
310,134 
310,126 

309,921 

309,878 



310,004 
309.939 

309,968 

310,110 

310,002 
309,971 

309,916 

309,828 
310,136 
310,144 
310,051 

309,877 
310,060 

309,859 
309,979 
310,097 
310,054 
310,037 
310,036 
309,854 
309,952 
310,123 



310,139 
310,105 
310,108 
310,121 l 
309,994 J 
310,143 

309,943 

310,061 
310,033 

310,076 



309.833 
309,947 
310,116 
309,865 

310,013 

310,093 

310,162 
310,059 
310,1.58 



Knife. See Pocket knife. 

Knitti ng machine clearing wheel, G. Cooper 

Lace catch, W. P. Quentell 

Ladder, extensio n, S. S. Thompson 

Lamp, G. C. Thomas 

Lamp, binnacle, J. Keane 

Lamp, electric arc, J. B. Allen 

Lamp, electric ar c, A. Da vidoff 

Lamp fixture, extension, L. F. Griswold 

Lamp, incandescent electric, O. A.Moses 

Lamp regulator, electric, C. L. Buckingham 

Lantern, tubular, R. J. Thomas 

Lathe tool, J. M. Palmer 

Lead pot, white, C. T. Palmer 

Leather rolling machine, W. C. Y eager 

Level, spirit, A. D. Goodell 

Level, spirit, W. Grams 

Level, spirit, B. F. Tyler 

Lifter. See Wagon body lifter. 
Lock. See Door lock. Seal lock. 

Lock, Korbel & Kurz 

Lock, G. W. Roberts '. 

Lock and latch, combined, R. D. Crain 

Locomotive furnace doors, automatic safety lock 

for, L. B. White 

Log and raft coupling, A. K. Doe 

Loom for weaving tufted fabrics, C. E. Skinner. . . 

Lunch box, folding, F. B. Parks 

Manure spreader, J. Y. Smith 

Mash tub, A. Cramer 

Mechanical movement, J. H. Armstrong 

Meanical movement, T. M. Ford 

Mechanical movement, M.'B. Rosenstock 

Mechanical power, combined, A. Mitchell 

Metal, g ass, etc., overlaying, or decorating ob- 
jects made of, G. Gehring 

Metals, apparatus for extracting gases from 

molten, R. Aitken 

Mi Ik can, A. W. H. Smith : 

Mill. See Oatmeal mill. Roller mill. 

Mill, B. H. Johnson 

Motor. See Horse power motor. Spring motor. 
Nail. See Shoe nail. 

Nail plate feeder, J. H. Dunbar 

Oatmeal mill, Holloway & Hudson 

Oil cup, F. Fi nk 309,839, 

Oiler for bearings, mechanical, H. P. Humphrey.. 

Oiler, mechanical, H. P. Humphrey 

Oiling apparatus for vertical engines, A. T. Bal- 

lentine 

Ordnance, loading apparatus for, W. R. Elliott — 
Ornamenting enameled or glazed surfaces, H 

Abbott 309,910, 309,911, 309,913 to 

Ornamenting glazed^ and enameled surfaces, H. 

Abbott ." 

Ornamenting glazed or enameled surfaces, H. 

Abbott 

Ornamentation of glazed enameled surfaces, H. 

Abbott 

Overcoat, A. J. Tower 

Packing box, J. W. G. Smith 

Packing box, reshipping, T. M. Stone 

Paint, J. H. Greene 

Pad. See Stair pad. Thermo electrical pad. 

Peanut cleaner, J. Johnson 

Pencil sharpener, S. Forrester 

Photographic printing frame for vignetting, C. A. 

Needham 

Picture hanger, W. S. Atwood 

Picture hanger, adjustable, P. T. Poposkey 

Pipe connectio n, cement, J. V. Nicolai. 

Pipe joint, A. O. Granger 

Planer motion, variable reciprocating, C. A. & G. 

Juengst, Jr 

Plant er, corn, G. Symons 

Planter, seed, F. F. Cherry 

Plating basket, A. Murphy.... 

Pliers, watchmaker's, R. Oehler 

Plow, gang, J. P. Black 

Plow, reversible, J. Hanapel 

Plow, sulky, L. Gibbs 

Plows, plant shield and erector for, J. H. Witt — 

Plumb bob, M. L. Clarkson 

Pocket knife, B. McGovern 

Polariza tion battery or electric accumulator, C. 

A. Faure 

Pot. See Lead po t 

Power. See Animal power. 

Press. See Cotton press. Hay and cotton press. 

Printing press. 
Printing metal plates, etc., machine for, R. 

Barclay 

Printing press, G. W. Prouty 

Pruning shears. A. Shepard 309,888, 

Pump for steam condensers, air, J. A. Groshon... . 

Punch, metal, G. McDonald 

Rack. See Adjustable rack. 

Railway block signal, Forrest & Bacon 

Railway track laying apparatus, E. Ackors. 

Railways, switching device for cable, H. Root 

Railways, tube structure for cable, H. Root 

Ratchet brace, A. Shepard 

Ratchet drill, C. Reising 

Ratchet drill, T. P. Somes 

Refrigerating liquids, method of and apparatus 

for, W. S. Brewer 

Register. See Hot air register. 
Regulator. See Lamp regulator. 

Retort mouth- piece and lid, J. R. Farnum 

RiDg. See Girth ring. 
Roaster. See Coffee roaster. 

Rotary mill, J. Dawson. 

Rotary engine, J. Harrington 

Rotary engine, R. P. Park 

Sash fastening, T. S. Smith 

Saw, drag, O. S. Newcomb 

Saw tooth setting and shaping device, R. E. Poin- 

dexter 

Saw tooth swaging machine, J. Orm 

Scale beam poise, C. D. Carter 

Screw head, ornamental, P. Bartow 

Screw, jack, W. W. Vaughn 

Seal lock, W. L. Gallup 

Seat. See Window washing seat. 

Secondary battery, W. A. Shaw, 

Sewing machine feed mechanism, J. Hoefier 

Sewing machine feed mechani&m, D. Porter 

Sewing machines, revolving hook for, A. Farrar. . 
Shafting, variable coupling joint for, W. John- 
ston 

Sheet metal can or box, T. W. Burger 

Shelving, adjustable, H J. Hoffman 

Shelving, adjustable shelf support for portable, J. 

A. Dalzell : 

Shoe nail, D. C. Kndwlton 

Shovel. See Fire shovel. 

Show case, A. K. Bowman 

Sifter, cinder, J. Carmichael 

Signal. See Railway block signal. 

Sled, N. B. Peterson 

Slidi ng gate, W. R. White 

Smoke consumer, W. Vogel 

Snap hook, J. H.Easton... 



309,820 
309,981 
309,997 
309,996 
309,960 
309,816 
310,124 
310,050 
310,145 
310,119 
309,896 
309,871 
309,977 
310,160 
310,046 
.310,048 
310,154 



309,963 
310,084 

309,822 

310,005 
309,825 
310,089 
309,872 
309,987 
309,931 
310,016 
310,040 
309,880 
310,070 

310,042 

310,012 

309,985 



309,957 



309,830 
309,855 
309,840 
309,953 
309,954 

310,018 
310,038 

309,915 

310,111 

309,912 

310,112 
310,095 
310,091 

309,992 
309,846 

310,137 
310,041 

309,974 
310,114 
309,980 
309,975 
310,049 

309,857 
309,894 
309,928 
310,146 
309,976 
310,022 
309,945 
310,043 
310,109 
310,122 
309,863 

309,838 



310,132 
310,150 

309,889 
309,942 
310,142 

310,129 
309,814 

309,983 
309,981 
309,887 
309,876 
309,989 

310,025 



310,127 
310,053 

310,077 
309,988 
310,075 

309,875 
309,870 
309,925 
309,817 
310,100 
309,844 

309,886 
309,950 
310,081 

309,837 

310,138 
310,120 

309,951 

309,824 
310,161 

310,024 
310,030 

310,078 
ol0,006 
310456 
310,035 



Soldering iron, T. A. Mayes 

Sole cutting machine, D. F. Hartford 

Spark arrester, conductor, and consumer, Flynn 
&Bull 

Speed governor, H. Tabor 

Speed indicator for shafting, O. Smith. 

Spinning frame, device for supporting and lubri- 
catingthe spindles of a ring, J. W. Wattles — 

Spout, water, E. A. Hildebrandt 

Spring. See Vehicle spring. 

Spring coupling, A. Wood 

Spring motor, C. L. Kidder 

Spring motor, Steel & Vannote 

Spring motor, A. Watkins 

Springs for receiving bushing, mechanism for fin- 
ishing the ends of, W. Harty 

Sprinkler. See Clothes sprinkler. 

Stair pad, T. New 

Stamp, hand, Sawyer & Gould 

Steam boiler, J. Mitchell 

Steam boiler flues, cleaning, M. S..Cabell 

Steam>ngine piston head, Arnold & Emory 

Stone sawing machines, saw hanging.device for, 
Jaeger & Barnes 

Stores, combined seat, drawer, step, and shelving 
for, F. C. Protzman 

Stove tool, J. P. Welsha ns 

Stuffing and pressing machine, combined, M. L. 
Edwards 

Suspender and collar attachment, N. G. Du Bois. . 

Table. See Ironi ng table. 

Table leg fastening, R. C. Haase 

Telephone, W- R. Miller 

Telephone transmitter, J. H. Rogers 

Telephonic apparatus, T. F. Taylor 

Thermo electrical pad, S. C. Kram 

Thill coupling, W. Johnston 

Thill coupling, J. H. Koons 

Thill support, A. B. Smith 

Thrashing machine, G. W. Morris 

Ticket registering, stamping, and cutting device, 
Crawford & Poland 

Tile kiln, L. C. Farnam 

Tile kiln, J. W. Smith 

Tool combination, Schofield & Carter 

Tool stock, D. F. D wyer (r) 

Tongs, grapp ling, C. D. Upham 

Toy, mechanical, R. H. Ricker 

Tree. See Gig tree. 

Truck, Barron & Curren 

Truck, transfer, J. H. Whiting 

Tub. See Butter tub. Mash tub. 

Tug, thill, C. B. Herrick 

Valve, S. Steinberger 

Valve gear for reversible engines, R. W. Aitken. . 

Valve, safety, Castelnau & Michelet 

Vamp marker, J. G. McCarter 

Vat. See Chip vat. 

Vehicle seats, shifting rail for, P. B. Fuller 

Vehicle" spring, H. J. Schild 

Vehicle umbrella holder, C. A. Floy d 

Velocipede, J. A. Deering. 

Ventilation of soil and waste pipes, P. D. Pike 

Wagon body lifter, O. Slagle 

Wagon-hound coupling, T. W. Brain 

Wagon standard, Moore & Burling 

Watches and clocks, applying colors to enamel 
dials for, H. Abbott 

Water elevator, S. Anderson 

Weaner, calf , S. Forrester 

Well and pumping mechani sm for the same, tube, 
M. T. Chapman 

Well tubing, dri 11 for sinking, M. T. Chapman 

Wells, regulating the flow of artesian and gas, 
McTighe & Beale 

Wheat grading machine, N. C. Gauntt 

Window shade, Morgan & Kauffmann 

Window washing seat, W. G. Howe 

Wool opening and cleaning machine, S. R. Park- 
hurst 

Wrench and gauge for gas service pipe cocks, 
combined, A. G. Bayles 

Yoke plates, die for forming neck, I. C. Peterson.. 



I 



309,967 
3C9.850 I 

310,039 

309,895 
310,092 

309,903 

309,949 

309,908 
309,961 
309,893 
309,901 

309,851 

310,074 
309,883 
310,071 
310,028 
309,918 

309,956 

310,149 
310,003 

309,832 
309,829 

310,133 

310,068 
310,151 
310,094 
310,140 

309,959 
309,962 
309,890 
310,072 

309,823 



.-Sbbperfesemente. 



Inside Page, each insertion 75 cents a line. 

Hack Page, each insertion - - - Si. OO a line. 

(About eight words to a line. ) 
Engravings may head admr tisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as e 
as Thursday morning to apvear in next issue. 



GET THE BEST AND CHEAPEST. 



"- w CINCINNATI. 0. yji m ^~~ — M 

SOLE AGENTS UNITED STATFS. 

«T. A. FAIT «*s OO*, 

(Cincinnati, Ohio, IT. S. A.) 
Exclusive Agents and Importers for the United States, 
of the 

PERIN BAND SAW BLADES, 

Warranted superior 10 all others in quality, finish, 
uniform! ly of temper, and gniei'til durability. 

One Per in Saw outwears three ordinary saws. 



The Fireman's Guide. 



A Handbook on the 



CARE OF BOILERS 

AND THE PRECAUTIONS NECESSARY TO 
PREVENT ACCIDENTS. 



By KART, P. DAHLSTROM, M.E. 



Crown 8vo, Cloth, 



50 Cents. 



List of Contents and Catalogue of Books for Engineers 
sent on application. 

E. & F. K. SPON, 35 MURRAY ST., NEW YORK. 




309,853 
309,991 
310,113 
310,031 

310,0$; 

309,941 
309,884 
309,841 
309,933 
310,079 
310,090 
309,923 
309,866 

309,909 
309,917 
309,843 

309,926 
309,927 

310,066 
310,131 

309,867 
310,057 

309,978 

310,019 
309,873 



DESIGNS. 

Carpet, A. Heald 15,652 

Chair, F. F. Parker 15,670, 15,671 

Clock case, Votti & Newman. 15,673 

Coffin screw, W. M. Smith 15,672 

Collar, horse, A. J. Phillips 15,677 

Dish, Brinton & Reaper 15,650 

Envelope, J. Koehler 15,654 

Knife blade, C. T. Grosjean 15,676 

Lamp reservoir, W. A. Hull 15,653 

Oil cloth, C. T. & V. R Meyer. . . .: 15,657 to 15,669 

Spoon, C. T. Grosjean 15,675 

Stove, parlor, H. C. Bascom 15,648, 15,649 

Stove, parlor, Bascom & Heister 15,647 

Stove, parlor, Bascom & Ritchie 15,646 

Stove, parlor cooking, H. C. Bascom 15,674 

Strainer, milk, J. M. Gill 15,651 

Type, font of printing, J. G. Mengel, Jr 15,655, 15,655 

TRADE MARKS. 

Brandy, cognac, Gautier Freres 11,831 

Cake, prepared icing or frosting for, J. E. Wood.,.. 11,842 

Carpet stretchers, Cooper & Thompson 11,828 

Cigars, J. Jacobs 11,835 

Flour and all flour mill products, wheat, W. N. 

Haiall 11,832 

Liniment, B. L. Weeks etal , 11,841 

Macaroni, G. D'Amato 11,829 

Mammary glands, apparatus for increasing the, F. 

M. Blodgett 11,825 

Mineral water, Gale & Blocki 11,830 

Night lights and night lamps, S. Clarke 11,827 

Seed, clover, W. H. Morehouse & Co 11,837 

Soap , J. D. Stief el '. 11,840 

Staples, Self-clinching Barbed Staple Company — 11,838 
Telegraphs, telephones, electric lights, etc., insu- 
lated electric conducting wires for, Holmes, 

Booth & Haydens 11,833 

Tobacco, chewing, Butler & Wilson 11,826 

Tobacco, manufactured, plug chewi ng, McNamara , 

Sealts & Mullen 11,836 

Tobacco, smoking, Spauldi ng & Merrick 11,839 

Whi sky, O. Jackson & Bro 11,834 

A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also he obtained. 



ICE-HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price '0 cents. To be had at this office 
and of all newsdealers. 



3 Printing Presses; 

Card & Label Press $3. Larger sizes $5 to $75*. 
For old or young. Everything easy, print- 
ed directions. Hend 2 stamps forCatalogue 
pof Presses, Type, Cards, etc. to the factory. 
I£E1,SEY & CO., Meriden, Conn. 





Sendf or our large 33-page Catalogue, 

I full of fine engravings of Guns, Sporting (foods, 
Watches, Scroll Saws, Cutlery.etc, with spec- 
ial reduced prices fur 18B5 \the 
lowest quoted on reliable goods); also, our Cal- 
endar for 1885, printed in color, on fine tinted . 
cardboard. Calendar contains a beautiful 
engraving, " The Sportsman's Beverie" 
Both the Catalogue arid Calen fi 
dar," with Engraving, will be sent by mail, I 
prepaid, in large flat envelope, to prevent the I 
calendar from getting bent, on receipt of | 
lOc. in silver or stamps (ones or twosj. 
tJ. A.. Ross «fe Co., successors to G. 
W. Turner & Ross, 16 and 17 Dock Square, 
Boston, Mass. t&jf Please mention this paper. 



(eopyrighteoV). 






VELOCITY OF ICE BOATS. A COLLEC- 

I tion of interesting letters to the editor of the Scientific 
American on the question of the speed of ice boats, de-. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 214. Pace 10 cents. To 
b e had at this office and from all newsdealers. 
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ISSifci' 



Truss Hoop Driving. 



BARREL, KEG, 

H(ig>hc.*i(l, 

AND 

STAVE MXCHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. Y. 



SOUTHWARKPOUNDRY8(Jy!ACHINEC0MPAN^ 
<J 480 Washington Ave. Philadelphia, 

Engineers ^Machinists 

Blowing Engines and hydraulic machinery 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. Bv H. A. Horsfall, 
M.E. Contained in Scientific Amehican Supple- 
mjbost, 1 . The same number also contains the rules and 
rflpations for the formation of ice-boat clubs, the sail- 
ingand management of ice-boats. Price X) cents. 



PATENTS NEGOTIATED ABROAD. 

THE AMERICAN AND FOREIGN INDUSTRIAL 
ASSOCIATION of New York undertakes the sale of 
Patents in Europe. Is connected with the "Joint Stock 
Association" of London.and has Agents in Paris, Brussels 
and Berlin. For further particulars. address HENRY A. 
HERBERT, President, 155 Temple Court, New York. 

PEltFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTTON & CO., 

Publishers Scojimc Amiskicam, 



© 1885 SCIENTIFIC AMERICAN, INC 



January 17, 1885.] 
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INDUSTRIAL AMERICA. 

Contents of the January 3d issue. 
1 2 Large Beading Pages ; !"i2 Handsome Illustrations. 

Illustrated Articles— Boudoirs on Wheels (with en~ 
gravinqs of the saloon, floor plan, and exterior of the bou- 
doir car " Adelina Patti"; The New Aqueduct (with 
map of the Oroton, Bronx, and Byram watersheds, route 
and profile of the new aqueduct); Ornamental Lamp 
Posts; New Method of Section Signaling; Improved 
Planer and Matcher ; The Twiss Automatic Engine ; 
emnEthinK new in Steam Engine Governors. 

Miscellaneous— A Source of Danger in Iron; A Capi- 
talist's "View of the Situation ; Bussian Petroleum vs. 
American; The New Orleans Exposition; The Tide of 
Industry; The Latest Phase of the Keely Motor; Our 
Merchant Marine ; Industrial America , Tired of Be- 
ing Depressed; The Commercial Cables in Use; The 
Panama Canal; A New Departure in Emigration; The 
Great Atlantic Bacing Steamers. 

Editorial Paragraphs, bright, crisp, and timely. 

Departments— Scientific Notes; Engineering Progress; 
Industrial Items; Miscellaneous Memoranda. 

Industrial America Illus. Record of Patents* 
10 CENTS A COPY? 9£ A YEAR. 
Try the paper for 1885. You will like it. 

INDUSTRIAL AMERICA, 9 Murray St., N. Y. 

ROOKS ALM0ST GIVEN AWAY ! 

■»» ^^ ^^ B^tV \J Tennyson's Poeins, Jean Inge- 
low's Poems and Scott's Lady of the Lake, each in neat 
pamphlet, form, will all he s?nt postpaid upon receipt oionly 
Eight Cents in postage st. amps. This offer is made to intro- 
duce our clwan popular editions of standard works. Addres* 
F. M. LUPTON, No. 3 Park Place, New York. 



Just Published. 
I. 

Education in Relation to 
Manual Industry. 

By Arthur MacArthur. One vol., 12mo, cloth. 

Price, $1.50. 
" It is believed that a system of rudimental science an d 
manual art can be adapted to the usual methods of in- 
struction ; and, although the teaching of particular 
trades is neither desirable nor practical in school-life, 
yet the time lias now arrived when education should 
give the children partial knowledge in those general 
principles which relate to the trades and artsthat are 
destined to become the business of their subsequent 
life."— Extract from Preface. 

II. 

Women, Plumbers, and 
Doctors; 

Or, HOUSEHOLD SANITATION. By Mrs. H. M. 

Plunkett. Illustrated. 12mo, cloth. Price, $1.25. 
The object of theyolume is to show that, if women 
and plumbers do their whole sanitary duty, there will be 
comparatively little occasion for the services of the doc- 
tors. The volume is fully illustrated, and will prove a 
trustworthy guide to all householders in the practical 
application of sanitary science. 

t Either of above works will be sent by mail, post-paid, on 
receipt of price. 

D. APPLETON & CO., Publishers, 

1, 3. and 5 Bond St., New York. 



IMPORTANT NEW WORKS. 

VllEDGK'S KLECTRIC ILViUitt I NATION. 

VOL. II.— Containing General Principles— Mectrical 
Measurements — Principal Instruments — Practical 
Methods—Photometry— The Bye as a Photometric 
Instrument— Dynamometers— Testing Installation- 
Recent Dynamo Machines and Lamps— Arc Lamps, In- 
candescent Lamps, &c, &c. Quarto. 850 pages and 
about 950 illustrations. Cloth. .... $7.50 

DREDGK'S .ELECTRIC ILLUMINATION. 
2 vols., 4to, about 1,800 pages, and over 1,700 illustra- 
tions $15.00 

KIDDER'S ARCHITECT AND BUILDERS' 
POCKET-BOOK. Containing Original Tables and 
Valuable Information 'for Architects, Builders, Engi- 
neers, and Contractors, fully illustrated with plates. A 
new and thoroughly practical work in pocket-book 
form. Morocco flaps, . . . . . $3.50 

THURSTON'S STATIONARY STEAM EN- 
GINES. Especially adapted to Electric Lighting Pur- 
poses. Treating of the Development of Steam En- 
gines, the Principles of Construction and Economy, 
with Description of Moderate Speed and High-Speed 
Engines. 8vo, cloth $1.50 

CROMWELL'S TREATISE ON TOOTHED 
GEARING-. Containing complete instructions of De- 
signing, Drawing, and Constructing Spur Wheels, 
Bevel Wheels, Lantern Gear, Screw Gear, Worms, etc., 
and the proper formation of Tooth Profiles. For the 
use of Machinists, Pattern Makers, Draughtsmen, De- 
signers, Scientific Schools, etc. With many plates. 
12mo, cloth „ $2.00 

JOHN WILEY & SONS, NEW YORK. 

Mailed and prepaid on the receipt of the price. 
*** Our Complete Scientific Catalogue will be sent gratis 
to any one ordering it. 



OPTICAL GOODS 



Microscopes, Telescopes, Field and Opera Glasses, Magic 
Lanterns, etc. ; also. Barometers, Thermometers, Com- 
passes, Batteries, Drawing, Drainage, Dairy, and other 
Scientific Instruments. l$2-pp. Catalogue free. 
PRENTICE & SON,MfgOpticians, 176B'way,NY. 



1/ARIPHPPI F Painless enre cure. Book fre© 
inniUUUbLb Civiale Agency, 160PuItou 3t.,M. Y," 



UTrflTILrnflT A A quick, permanent cure, mailed 
1 1 V X r H HX I A free for 6 cents, stamps. The HER- 
V 1 SJ1 Jill Ulfl. BOLINE CO.. Jamaica Plain, Mass. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific American, continue tQ ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had tyyears' 
experience, and now have vnegualed facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in tn% 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend lo the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights,! 
Designs. Patents. Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

Weaviso send, free of charoe. a Synopsis of Foreign 
Patent Laws, snowing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, i^ew York. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington. D. C. 



RUBBER BACK SQUARE PACKING. 

BEST IN THE WOULD. 

For Packing (he Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic hack, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square. 

NEW YORK BELTINC & PACKING CO., 




John H. Cheever, Treas. 
John JD. Cheever, Dep'y Treas. 



Nos. 13 & 15 PARK ROW, Opp. ASTOR HOUSE, NEW YORK. 

Branches: 308 Chestnut St., Philadelphia. 151 Lake St., Chicago. 52 & 64 Summer ST.,Boston. 



DEUVC-'GHTNIHO SPECIALLY DESIGNED FOR „ 

nCIU 9 BRACE OlfiHTBORING.SCREW DRIVING 8.9 




' NICKEL PljflJED.WjTH 2.BITS 07C PQ5T_PflJp i _fl.H.REID. 




R05EWODD TRIMMINE5 



1635 BARKER 5T.PHIU). 



Agents Wanted. 



PUSEY& JONES CO. 

Wilmington, Delaware. 



BUILDERS OF ALL DESCRIPTION OF 



WANTED. AGENTS for our magnificent "Arctic 
15ook."includingthe k * Greely Expedition." Su- 
perbly illustrated. Nothing like it. Marvelous success. 
Address B. B. Russell, Publisher, 57 Cornhill, Boston. 




W 



AUTFH A man thoroughly competent to 
HH I blli temper delicate springs, also to 
superintend the construction of the necessary 
furnaces to do the work. Address 
J. M. ROBINSON &C0..229W. 2d St., Cincinnati, O. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and ttie Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Masa. CATALOGUES FBEE. 
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WOOD, TABER & MORSE, 

Eaton, 191 ad i son Co., N. Y., 

MANUFACTURERS OF 

POETABLE AND" A&EICULTUEAL 
Steam Engines 

Of the highest standard, in every respect, of materials 
and workmanship. Were pioneers in themanufactureof 

Practically Portable Sterna Engines, 
And with determined policy to huild only the hest ma- 
chinery from the hest materials, and in the hest manner 
of construction, and with continued improvements, have 
attainedthe highest standard in excellence of workman- 
ship, simplicity o f design, and capacity o f power. For a 
quarter of a century have maintained their manufacture 

The Standard Portable and Agricultural Engines 

of the world. Descriptive circulars sent on application. 
Mention this paper. 




A.A.GRIFFING IRON CO 

STEAM HEATING Appitaiw 

SOLE MANUFACTURERS 

BUNDY STEAM RADIATOR 

75QCOMMUWPAW AVE. 
1 JERSEY CITY, NJ. 



gee illus. article in Scientific American Sept. 13, 1884. 



This is the only steam hoiler ever 
devised in strict compliance with 
the demands of ratural laws. It 
gives complete immunity against 
explosions, delivers dry steam, 
prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
vention is applicable to every style 
of boiler, and can be readily ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
ed on liberal terms to manufac- 
turers. Send for description. 
LAWSON NON-EX PLOSIVE BOILER CO.. 
155 and 157 Broadway, N.Y. 





Clark's Steel Cased RuDDer Wheel, 

FOR ROLLER SKATES. 

For use in dwellings, public halls, 
etc. Will not chip or injure common 
floors. Noiseless. Genl. Agent, 
JU. I), tleuley Skate Mf g., Richmond, Inu. 



I New Catalogue of Valuable Papers 

contained in Scientific Amisric^n supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. T. 




SHEPARD'S CELEBRATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels. Twist Drills, Dogs, Calipers, 
etc. Send for catalogue of outfits for 
amateurs or artisans. Address 

H. Li. SI1EPARD, Agent. 
134 E. Second St., Cincinnati, O. 



llf AUTCn Agency of articles of merit which can 
VVHH I CU be successfully introduced in connec- 
tion with other businessin an office centrally located, and 
on ground floor. D. C. BENEDICT, Gran d Rapids, Mich. 



LQVE 

to all. This hanaso 



COURTSHIP and MARRIAGE. 

Wonderful secrets, revelations and 
discoveries for married or single. 

, , (securing health,wealthandhappine8a 

to all. This hanasome book of 160 pages, mailed for only 
10 cents by the Union PublishimrCo., Newark, N. J. 



100,000 PRESENTS 



THIS OFFER GOOD 
TILL FEB'Y 22nd. 
Everybody who sends as directed gets a Present worth from 20 cents to $500. 

TbeproprietorofTHE POULTRY KEEPER, being desirousof having the already well known and popular Poultry paper 
more widely circulated and introduced into houses where it is not already known, has determined to throw off all profi 
this year, and in addition use a portion of his capital for the sole purpose of increasing his circulation to 100*000 copies 
Atter deciding to advertise more extensively than ever before, the following plan has been adopted by us : 

FOR. IFII^TY CENTS 

SVe will enter your name on our subscription book and mail THE POULTRY KEEPER regularly to you ONE YEAR and imme- 
diately send a Bnmbered Receipt, which will entitle the holder to one of the following presents. If any one desires two re- 
ceipt they will be sentfor $1, and their subscription will be entered up for two years. 

LIST OF PRESENTS TO BE GIVEN AWAY. 



10 U. 8. Government Bonds of $500 $5,000 

10 U.S. Greenbacks of $500 6,000 

10 V. S. Greenbacks of $100 1,000 

1 Nickel plated Columbia Bicycle ]50 

1 Grand Square Piano 800 

1 Grand Cabinet Organ 200 

1 Three seat Rockaway 200 

1 Silver Dinner Service 100 

5 Top Baggies 1,000 

20 U.S. Greenbacks of $50 eaeh 1,000 

1000 Autograph Ablums, $2 each 2,000 

2 Village Cart 200 



lPonyPhaston 100 

ljOOOPocketSilverFruilKnhes $1,000 

1,000 Gent's Pocket Knives Ifl0« 

1,000 U.S. Greenbacks of $1 each 1,000 

10 Gents* told Watches, English Movement 800 

10 Ladies' « *« « « 600 

20 Boys' Silver « American " 20» 

SSoltaire Diamond Finger Rings 400 

3 Patent Harvesters 1,000 

2,000 Elegant Art Gems 1,000 

5 Raw Silk Parior Suit Furniture 1,000 

1,460 Gold Finger Rings, Ladies' Breast Pins, Cents' 
3caiT Pins, Lockets, Fans and Chains, and 02,421 other presents, valued from 20 cents to $1, makes a grand aggregation of 
100,000 presents, thus guaranteeing a present to each and every new subscriber who sends us 50 cents. 

All of the above presents will be awarded in a fair and impartial manner. Presents will be sent to any 

part of the United States or Canada. No postage will be asked from any subscriber to forward presents. TH33 
SO CENTS which you send usis the regular price for a year's subscription and therefore we charge nothing 
the present. OUR PROFIT will be inyour future patronage and the increased rate we will get for our advertising 
space. YOUR SUBSCRIPTION FHEE. Get five of your friends to jo in you by cutting this out andshowing it tothem. Send 
3SS.SO and we will send you THE POULTRY KEEPER for one year, and one numbered receipt for eaeh of your 
subscribers, and one extrafor your trouble. 

SEND TEN SUBSCRIBERS WITH $5.00 and we will send you 12 subscriptions and 13 receipts. 
Afl RAYQ nil I Y 1 ' f bis offer will hold good until February 22 only, as we shall limit the number of new subscrip 
■tW UHlV UI1LI ■ tions to 100,000, so we would advise all of our friends to forward subscriptions at an early date, 
se will they be received later than February 22. 

TUC Pfllll TRY IfPPDFR Is *he best and ablest edited Poultry Paper in the country and alreadyhasa circu- 
I Ilk rUULI II I nbtrbll lation of 60,000 copies, and requires only 40,000 more to have the desired number 
It contains sixteen pages, beautifully illustrated. Tells how to make poultry pay. 

500 STEM-WINDING WATCHES FREE. 

In order that we may positively get the 40,000 more subscribers required by the 22d of February, the publisher has bought 
500 Stem-winding Watches, and these 500 Watches will be given away to the first 500 people who answer this ad- 
vertisement. If you send us 50 cents you will be entitled to one of these old, well known and reliable watches and one receipt 
good for one present. These watches are warranted to be good time-keepers. ' I 

We will print in full in the February issue of THE POULTRY KEEPER the names and addrJses of the winners of the 500 
Stem-winding Waterbury Watches. This offer is bona fide and will be carried out to the letter. JSend now, don't wait 
THF Pfllll TRY KFFPFR Is wel1 e "t»°llshed, having already 60,000 subscribers, and is packed by ample capital, so 

I lib. I UUL I II I IXLLlLlI that every one of our subscribers may be sure of getting whit we promise. Indeed, we 
could notafford otherwise. Undoubtedly some who read this new departure will think an offer to give away $30,000 in 
presents is most unreasonable and unprofitable; but let us say to all such persons that it costs anywhere from $25,000 to $150,- 
000 to secure a large circulation to a paper. We know of a publisher that spent $50,000 in one week in giving away free copies 
and advertising his papers, and the money was well spent, for it secured for him an established circulation that paid good 
interest on the investment. Publishing nowadays must either be done on an extensive scale or not at ail. It costs just as 
much tor matter, and just as much for illustrations, electrotypes, editorial services, rent, and for setting up the type for a 
paper of 100 circulation as it does for a paper with 300,000 circulation. On small editions each one of the above items swells 

the cost of a single paper alarmingly, but on large editions the expense is spread over so many papers that it is almost entirely 
lost. Thus you see that large profits can be made only by doing a large business. This is precisely what we propose doing 
with THE POULTRY KEEPER. We will send a Printed List of the Awards free, and all presents will be torwarded to holders 
of receipts as they may direct. OUR OLD PATRONS AND SUBSCRIBERS, whom we number by thousands, should goto work 

at onre iind help us to incrpase our li st, b y this prand and generous offer. 

f)l\ll V Rfl ^PIMTQ Secures THE POULTRY KEEPER one year and one receipt good for one present. 

\#l«i« ■ ww Vbl* I w One number of thepaperis worthdouble the subscription price. As to our 

reliability, we refer those who do-not know «* to any Bank or Mercantile ^Agency. 

REMEMBER these are Presents to our Subscribers given to them absolutely Free. 
(2-Cent Postage Stamps tak»n.) 

Money in sums of $1 or less may be sent m an ordinary letter at our risk ; larger sums should be sent by Registered Letter 
or Postal Note, and addressed to THE POULTRY KEEPER, 89 Randolph St., Chicago. III. 



flOW^^mON BUMIft 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &. F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

S. S. TOWNSEND, Gen. Agt.,S!Cortland St., 9Dey St., 
COOKE & CO., Selling Agts., 22 Cortland Street, 
J4.S. BBGGS & CO., SellinR Agts. 9 Dey Street, 
WETW YORK. 
SEND FOR PRICED CATALOGUE. 



TO EVERY SUBSCRIBER 

FOR $1.00 

THE MECHANICAL NEWS 



For One Year and 



THE WORLDS CYCLOPEDIA. 




Send Si. OO, and seven two-cent postage stamps to 
pay postage on book. Sample Copies Free. 
The MECHANICAL, NEWS, 

110 W. Liberty Street, NEW YORK CITY. 

Captains of Industry. 

Or, Men of Business who did something besides Make 
Money. A Book for Youngr Americans. By James 
Parton, author of Lives of Franklin, Jackson, Jeffer- 
son, etc. With several portraits, .... $1.25 
A thoro uglily interesting book, telling graphically the 
story of the lives of Peter Faneuil, Flihu Burritt, Sir 
Christopher Wren, Gerrit Smith, Horace Greeley, Sir 
Moses Monteflore, Peter Cooper, and forty other men of 
mark in various callings. Every boy in America ought 
to read it. 

***For sale by all booksellers. Sent by mail, post-paid, on 
receipt of price by the Publishers. 

HOUGHTON, MIFFLIN & CO,, BOSTON. 

11 E. l»th Street, New York, 




FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting theirinven- 
tions abroad 

CANADA .— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Fova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

ENGLAND.— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
irv England as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are alsoobtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spsiin (the latter Includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty yeara has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO.. Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information re'ative to patents, or the registry of 
trademarks, in this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN <fc CO., 

Publishers and Patent Solicitors, 

361 Broadway, Now York. 

Branch Office, cor. F and 7th Streets, opposite Patent 
Office Washington, D. C. 
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Inside Page, each insertion 
Back Page, eiieli insertion > 



. - ;.» ffMiio a line* 
- SI. 00 a line. 



(About eight words to a line. ) 

Engravings map head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 




SWEEPSTAKES PLANER, MATCHER, 

and Moulder. The best Machine for the price ever made. 
Top bead, driven with two belts, four geared Feed Rolls, 
front rolls weighted. Planing 20 in. wide, 6 in. thick, 
weight 2,600 lb., $360.00; 24 in. wide, 6 in. thick, weight 
3,0001b., $410.00. including slotted moulding head. Sash, 
Door, and Blind Machinery a specialty. Write for 
special prices .Rowley & Hermance, Williamsport, Pa 

TELEGRAPH. 

Instruments, Batteries, Magnets. Wire. Electric Bells, 
and Electric Apparatus and Supplies of every description. 
Large Illustrated cataloguemailed free. Manual of Tele- 

traphy with instructions for learners, and for the opera- 
ion of short lines of Telegraph, free lo any address. 
J. H. BUNNELL & CO., 11 'Z Liberty St., N. V. 

THE PAYNE AUTOMATIC ENGINE 

GIvesjBore^pOW.fefi'om same amount 
^jji£3§g!t-- ana water than any engine 





made. ana-58*-ti#)£fi! a$ m ore power than rated at. All 
engines warranted. ~STT sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A 4. 

B. W. PAYNE «fc SONS, 
P. O. Box 120T. Elraira, N. Y. 

COMMON SENSE CHAIRS AND ltOCKEltS. 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Send stamp for catalogue to 
F. A. SINCLAIR, 
Moltville, Onondaga, County, N. Y. 
For sale by all first-class Furniture Dealers. 




F. Brown's Patent 

FRICTION 
CLUTCH. 



Send for Illustrated Cata- 
logue and Discount sheet 

to ■* 

A. & f . JJHOWIV, 43 Park Place, New York. 




»» 



The" MONITOR. 

A NEW LIFTING AND NON 
LIFTING INJECTOR. 

1 



Best Boiler Feeder 

in the world. 

Greatest Range 

yetobtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

A Un Puieiit 

EJECTORS 

OR 

Water Elevators, 

For Conveying 
Water and Liquid. 
Tutt'iit «Hk-ns I- 11- 

liricutorft. t'tti. 

NATHAN MANUFACTURING COMPANY, 

Send for catalogue. 92 & 94 Liberty St., New York. 




DRAWING 
INSTRUMENTS. 



Illustrated catalogue 
isent on application to 
! Wm. T. Comstock, 
fi AfLor Place, 
New York. 



H.W.J0HHS' 

1 «smmt 

LIQUID PAINTS 
ROOFING. 

Fire-proof Building Felt, 

Steam Pipe and Boiler Coverings, steam Tack- 
ing, Mill Board, Gaskets, Mieathings, 
Fire-proof Coatings, Cement, Ac. 

DESCKIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. ■ 

170 N. 4th St,, Phila. 45 Franklin St., Chioago. 



Providence, it. l.(l'mii St.), Sixminutes'walk West from atatioid 
Original and Only guilder of the II 

HARRIS -CORLISS ENGINE, 1 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By d. W. HIM M.E. PrlceSI.25. 

WATER. 

Cities, Towns, and Manufactories 

Supplied by Geeen & Shaw 
PATENT TUBE AND GA\G WELL SYSTEM. 

We D. AMrew s & Bro„ 233 Broadway, N, Y. 

Infringers of above patents will be prosecuted. 




The Best in the World. 

We make the Best Packing that can be made regardless 
of cost. Users will sustain us by calling for the "JEN- 
KINS STANDARD PACKING." 

Our "Trade Mark "is stamped on every sheet. None 
genuine unless so stamped. HES*" Send for Price List " B." 

JENKINS BROS., 

71 John Street, N. Y. 79 Kilby Street, Boston. 




BOORWALTER ENGINE. 

Compact, Substantial. Econom- 
ical, and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

§ HOUSE POWER $240 00 

i% " " 280 00 

6hj " " 355 00 

8ki " '• 440 00 

B^= Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 
■ Springfield, Ohio, 
or 110 Liberty St., New York. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by KAULE ANVIL WOltliS only, Trenton, N. J. 




SEBASTIAN, MAT & CO.'S. 
IMPROVED S60 

Screw Cutnng Lathe. 

Designed for actual work; no 
toy. Lathes f or wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 

185 & 187 W. Pearl St., 
Cincinnati, Ohio. 



FREE TO ANT IiADY 

reader of thia paper who 
rill agree to show our ^ 
atalogue and price list 
of Rubber Goods to their 
friends and try to in- 
fluence galeB for Vs. We will Bend you free, post-paid two full 
R'zed, LADIE3' GOSSAMER RUliBEIt WATER PT.OOP GAR- 
MENTS, as a sample, and one of our handsome Colored Covers 44 
page Catalogues with wholesale price list showing how you can make 
a nice profit right at home. Send 20 cents for postage, packing, Ac, 
(stamps or silver taken. ) Cut this out and send it to 

B. A. BABCOCK & CO., CENTERBBOOK»CONN. 



WESTON DYNAMO-ELECTRIC MACHINE 



The undersigned, sole agents for the above machine 
ror 

ELECTROPLATING AND ELECTROTYPING, 

refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now in use. 
Are also manufacturers of Pure Nickel Anodes, 
Nickel Halts. Polishing; Compositions of all kinds, 

and every variety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished upon application. 



HANSON VAN WINKLE & Co. 

SOLE AGENTS NEWARK, N. J 



New York Office, W& and 94 .Liberty sit. 

BARNES' 

__ Patent Foot and 
j§5i : Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws,Formers, 
Mortisers. Tenoners, 
etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.F. &.IOHN llAltNKS, 
No. 1999 Main St.. Kocktord. 111. 



S Emerson's m~ Book of SAW S 

A FOR 1885 NOW READY. Enlarged. - 
New Matter. Containing valuable informa- A 
tion. How to Straighten, Hang, and Oper- 

Wate Saws of every description. For a copy send \*# 
your full address to if 

EMERSON, SMITH & CO. (Ltd.). a 
Beaver Falls, Pa« O 



THE ONLY PRACTICAL 

ELECTRIC MOTORS 

FOR TAMILY JEWING MACHINES- 
THE ELF.CTRo-DYNAMIC Co PHUA, 
994, CARTER SS PHIIADA, PA. 





The desirable features of this valve are 
the positive action ot the disks, being forced 
against the seats by our novel int ermediate 
wedge, avoiding all cutting and friction of 
the disks against the seat. 

Samples sent on trial. Send for Catalogue. 

HOLLAND & THOMPSON, 
217 RIVER STREET, TROY, N. Y. 



WIRE ROPE 



Address JOHN A. UOEBLING'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty s-treet, New York. 

w heels and Rope for conveying power long distances. 
Send for circular. 




Van Ihizen'n Pat. Loooe Pulley Oiler 
TT i C\ Highest Indorsements, 
H /\ ^ Enviable Reputation, 
llllU Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect Lubricator jor Loose I'ulieys in 
use Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Duzen & Tift, Cincinnati, O 



B 



OGAItDUS" PATENT UNIVERSAL ECCE?N- 
^* TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 





PIPS COVERING. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet-long. Easy to apply. Asbestos Materials— 
Fiber, Millboard Packing:, and Cement 



CHALM 



419-421 EiffTith St., New 



ew York. 



SPEAKING TELEPHONES. 

I UK AMKKICAX IEKIX TKI.KPIIOMC COMPANY, 



W. H. Forbes, 

President. 



W. R. Driver, 

Treasurer. 



THKO. N.Vail, 

Gen. Manager. 



Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, coders every form of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce simiar articulate sounds at the receiver. 
The Commissioner of Patents and the U.S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

i Descriptive catalogues forwarded on appUcation.1 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except irom this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN ItLIJ, TELEPHONE COMPANY* 
95 Milk Street.ySoattiii, .Unas, 



KORTING 

DOUBLE TUBE. 



TEIfcK 
eel.yt 

iris 




NIVERSAL 
INJECTOR 



,FOR BOILER FEEDING. 
Operated by one handle. 

WILL LIFT HOT WATER. 
POSITIVE AtT^qN GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND F©R DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 



Philada.,12th & Thompson Sts. 
Itoston, 61 Oliver St. 
AugustH, Ga., 1026 Fenwicte «t. 
San Francisco, Cal., a Califor- 
nia Street. 



New York, 109 Irtoerty 

Street. 
Denver, Col., 438 Blake 

Street. 
Chicago, 111., 804 Lake St. 



ERICSSON'S 

NEW CALORIC 

PUMPING ENGINE, 

fob, 

''Dwellings & Conntry Seats 

Simplest! Cheapest! Eco- 
nomical ! Absolutely Safe ! 

Uelamatcr Iron Works, 

C. H. Delamater & Co., 
Proprietors, 

16 Coi'tlnudt Street. 
New York* U. S. A., 

And 40 Dearborn St., 
Chicago, 111. 



INFORMAO-ION 

For Users «f Kleain Pumps. 

Van Duzen's Patent Steam Pump 

C No Packing or Oil, ) Is 

Requires < No Repairs or Skill, > Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid ; ever 
ready ; no moving parts ; all brass ; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap^ Pumps made 
of Iron; (111 sizes to 6 inch discharge; 
prices from $7 upward ; capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps." 

VAX DCZEN ite TIFT. Cincinnati, O. 




FRET SAW OR BRACKET WOODS, 

IN CHOICE AND RARE VARIETY, 

FLAWED HBA1JY 3POH ITSIi. 

A1.SO LATEST BOOKS OF DESIGNS'. 

t„ eo. w. itteA n & co., ' 

Manufacturers Mahogany and other Cabinet Woods. 
18« to 200 LEWIS ST., N. Y. 



ITIlDlF DMMfWILEAND CLAY RETORTS ALL SHAP ES 

IT'lpt DMILa, ^B0RGNER& O'BRIEN.^ 



$^fc fn <fl>9n per day at home. Pamples worth $5 free. 
O IU ty* \J Address Stixsqn & Co., Portland, Maine. 




WITH EBB V, RViMi & RICHARDSON. Manufacturers 

of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R Bail & Co.. Worcester, Mass. Send for Catalogue. 




GAS ENGINES. 

Simple, Substantial, Safe, Economical. 

One horse power will pump 1,(100 gallons of water 100 feet 
high per hour with 85 feet of gas. One-half horse power 
will pumpSOO gallons loo feetTiigh with 25 feet of gas. 
POWER DETERMINED BY ACTUA1, TEST. 
Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 BROADWAY NEW YORK. 



m r»»s«iiH*^'-m.\&..6uN.'&<k are causacaYu.. 



TEL EPHO NES. 

The United StatesTe lephone Wfg. Co. 

This Compsiny is the owner of the patents of James 
W. McDonough for speaking telephones. 

Mr. McDonough'sapplicationfor patent was the first 
that was made in the U. S. Patent office for a speaking 
telephone ; all other telephones are an infringement of 
these patents. This Company also owns patents cover- 
ing a oomp ete system of telephone exchanges. 

All telephones obtained except from this i ompany or 
its authorized licensees are infringements, and the mak- 
ers, sellers, and users will be proceeded against. 
This Company are now prepared to sell Tele- 
phone* of the most improved form. 

For particulars apply to 

The United States Telephone Manufacturing Co., 

187 BROADWAY N. Y. 



THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 
Puts Out Fire Instantly. 

Seeeditorial notice in Scientific Ameri- 
can of November aid, 1884. 
Send for circulars . Address 

Harden Hand Grenade Fire Extinguisher Co., 

205 Wabash Ave., Chicago. 

10 Oliver St^ Boston, or . 

95 West Broadway, New York, 




The Sciatic American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THb WORLD. 

Published Weekly, $8.20 a Tear; $1.60 Six Mentha. 

This unrivaled periodical, now in its forty -first year, 

continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated ; it presents in popular 
styfe a descriptive record of the most novel, interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It^hows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, Electricity, Light. Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for bu&iness. It promotes 
Industry, 1'rogress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THE Scientific American. 

Terms for the United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publishers, 

361 Broadway, Ne%y York. 



Scientific American Supplement. 

The Scientific American Supplement is a sepa- 
rate and distinct publication from Thk Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Scientific Am- 
erican supplement is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail- 
way Engineering, Mining. Ship Building, Marine En- 
gineering, Photography t'echhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining tathese and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Worlcs, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y„ 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is .now sent 
by post direct from New York, with regularity, to sub- 
scribers irrGreat Britain. India., Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific AMERICAN, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, Thich we pay. Remit 
by postal or"der or draft to order of 

MUNN & CO » 361 Broadway, New York. 
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